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SECTION ONE: INITIAL ANALYSES, SINGLE CREWMEMBER,
NO AUTOMATIOW ‘

BACKGROUND

As part of its force modernization effort in aviation,
the Army is evaluating the concept of a multipurpose, light- -
weight helicopter, the LHX. One of the major design goals
for the LHX is that it should be capable of performing its
various missions with a single crewmember. This design goal
is desirable for two reasons. First, it will greatly
increase the number of flight hours that can be flown with a
given aircraft-to-pilot ratio. Second, design for single
crewmember operation will result in a lightweight LHX with a
smaller target profile. The' small profile .is particularly
desirable in the scout-attack version. Design for single
crewmember operation of the LHX may require considerable,
effort and expense to automate many system operatlons and
mission functions. The purpose, of these analyses is to

.provide baseline human performance data for evaluating vari-

ous automation optlons and for assessing the feasibility of
operatlnq the LHX wlth a'single crewmember. . '

The Army Research Institute (ARI) Field Unit at’ Fort
Rucker was tasked, as the lead element, to develop analyses‘
of LHX Scout-Attack (SCAT) missions in a message from
Commaader, Aviation Research and Development Command
(AVRADCOM), dated 0723252 July 1983. As stated in the
tasking document, -the purposes of the analyses were (a) to
evaluate the feasibility of single pilot LHX mission perfor-
mance, and (b) to help identify the equipment, operation, and
missicn functions where automation would be most beneficial.
The analyses were envisioned as useful in defining LHX

"aircrew selection and training requirements.

TECHNICAL OBJECTIVES

In accordance with the tasking message, the initial
analyses were designed to achieve the following technical
objectives: :

. prOVlde an objectlve method for evaluatlng the fea51—
bility of 51ngle pllot operation of the LHX durlng
Scout-Attack missions, and-

. provide analytlcal material for ‘identifying equlpment
operation and mission functions where automation can
-reduce pilot- workload and enhance mission performance.

Because of severe time limitations, the methodology
adopted for the initial analysis was designed to provide




approximate, first-iteration results at the function level.
) In developing the methodology, certain procedural limitations
were necessary. These limitations are listed below.
. Subsystems, and procedures for their operatlon, were
viewed in non- spec1f1c, generic .terms. .

| e The level of’ analysis was limited to identification’ of
' general perfornance elements within functions.

. Analyses addressed only primary aeroscout and attack
mission functions under normal operating conditions.
Degradation 'resulting from system failures, visual
y obscuration, or enemy countermeasures were not
addressed. o -

¢ No validation was possible except for content review
by subject matter experts.

) e As a basellne case, the general level of subsystem and
weapon technologies for the LHX were assumed to be
comparable to those prov1ded in the OH 58D and AH-64A.

e Time estimates, cognltlon requirements,. and other
. parameters of mission functions were based upon the
) ' analysts’ understanding of current Army doctrine and
tactics. i

1

e The LHX mission analyses prepared in this sfudy will
become a baseline for follow-on efforts comparlng
alternatlve combinations of man/equipment -
capabilities. . o ,

e These analyses will be subject to change and further’
, refinement as equipment' configuration becomes known. - ,

.+ A standard vocabulary of verbs and objects was estab-
lished and applled in these analyses The vocabulary
is provided in Appendlx A.

. Within the above limitations and ~assumptions, the ana-
1yt1cal methodology was organized into' the four tasks
described in the following paragraphs.

Identification of Mission Phases and Segments

. Phases are defined as the major units by which all
missions can be characterized (e.g., enroute, reconnaissance,
target servicing, etc.). Segmernts are analytically conve-
nient groupings of related activities which take place within




a phase (e.g., the targel servicing phase may include seg-
ments such as target acquisition, handoff, and/or direct
engagement) . The phases and segments for these analyses were
developed through examination of 24 LHX (SCAT) profiles
prepared by CCD at the U.S. Army Aviation Center (USAAVNC).
Based on an examination of these profiles, the matrix shown
in Table 1 was developed. The matrix shows the 12 major SCAT
missiecns envisioned for the LHX. The “X”s were placed in the
cclumns to signify the segments judged to be prominent within
each mission. The cells with an X in parentheses were
selected for analyses of functions. .

Identification of Functions Within Segments

: Cnce mission segments were identified, it was possible
to analyze their execution in terms of essential or critical
functions. Since explication of workload and operational
effectiveness variables were guiding considerations' in the
analysis, it was necessary to identify those functions that
must occur within a segment, and also to estimatc when they
occur in re’ation to one another. Excessive operator work-
load (and performance degradation) may result from either (a)
inordinate time pressure among seqgivantial functions, or (b}
when two or more functions, 'each having nigh work:.oad
demands, must be performed concurrentlv Worksheet: were

" developed to depict both concurrent and sequential functions.
It was reasoned that con¢urrent or overlapping performarce is
most likely to be required among functions belonging tc
different categories, as listed below.

-Fllght Control - those functions wiich ar.: dlrectLy
involved in flying aircraft,

* Support - functions whirh support both flight
' control and mission functions, but are

not directly involved ,in either;
examples include checking systems and
threat warrning displays, navigation,
radio management etc.

¢ Mission - - functions directly involved in per-

: forming mission objectives; 2xamples’

include target acqulsltlon,
engagement, etc.

Accordinaly, segment summary sheets were developed which
'provide separate columns for categorizing each function. An
example of a summary sheet showing functions involved in an
air-to-air enqgigement is presented in Table 2. o
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Table 2 = - '

Segment Summary Worksheet

Phase__ Target Service, Aix-to-Air

Segment 25:__ Engagement Air-to-Air Method___From Masked Position
FLIGHT CONTROL . SUPPORT MISSION

Hover Masked Check A/C Systems .

Unmask Sensor

v . Track Target

Align Heading on Target
Bearing '

Estimate’ Range
Prepare Weapon

Unmask Aircraft

Track Target

Fire Weapon

Deploy to Cover

Two rules were adhered to in preparation of segment
summary sheets. First, functio. s were included in segments
only if they were considered critical for accomplishing the
specified mission activity or if they must be performed on a
recurring basis, independent of mission activity (e.g., ‘check
aircraft .systems). 'Second, to the extent possible, initia-
tion times of functions were staggered to reflect logical
sequencing and to avoid unnecessary-  overlapping of perfor-
mance elements. In preparing these summary sheets, every
reasonable effort was made to conform to accepted aeroscout .
and attack mission doctrine. ATMs, field manuals, and
existing task analyses were used as references. .Addition-
ally, all summary sheets were revised to incorporate
recommendations from aeroscout and attack subject matter
experts (SMEs). ' ‘ '




Summary sheets were initially prepared for all 31
segments in Table 1 shown with an X in parentheses. Subse-
quently, alternative performance methods were included for
some segments, thus increasing the number to more than 40. ,
Several segment summaries contained virtually identi:zal
performance procedures. Eliminating such duplicates reduced
the number of summary sheets to 29. ' Summary:sheets retalned
for further analyses are shown in Appendix B.’ '

Analyses ofi Functions

. The completed segment summaries were used to identify
functions for further analyses. The 29 summaries contain 58
functions, 1nclud1ng alternative methods. These 58 functions
were. analyzed in terms of their respective performance ele-
ments, workload, and time variables. A sample of a completed
worksheet used in conducting the analyses is shown in Table

3.

Each performance element within a functicn was listed in
a format 'containing a verb and an object. Listed pe:formance
elements were limited to those considered critical to suc-
cessful performanCe of the function. For purposes of

-analysis, it was assumed that all listed performance elements

are to be performed by a crewmember.

- Each performance element was analyzed in terms of
subsystem, workload demand, and duration. Subsystems
associated with the performance elements were strawghtforward
and evident. The subsystems listed ace those primarily
involved in each performance element and are intended to be
generic. Workload is composed of three variables:

‘e sensory: ‘complexity of,visual or auditory stimuli
: requiring response, - -
e cognitive:  level of thinking required, and
¢ psychomotor: the complexity of behavxoral outputs
requ1red

Workload 1n these analyses is not limited to dext behavior.

" A considerable vortion of aviators’ efforts, especially in
‘combat missions, is occupied in sensory intake and

procéssing. The variables listed above seem well suited to
account for these subtle but important demands on pilots’
resources. ‘

The scales ia Table 4 were used to quantify these vari-
ables for each performance element listed in the functions.
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Table 4

Workload Components

SCALE
VALUE

DESCRIPTORS

SN s W=

YIsuaL

Monitor, Scan, Survey

‘Detect Movenent, Change in Slze, Brightness'

Trace, Follow, Track.

Align, Aim, Orient On-

Discriminate Symbols, Numbers, Words
Discriminate Based on Multiple Aspects
Read, Decipher Text, Decode

W N

AUD RY

Detect Occurrence of Sound, Tone, Etchl

Detect Change in Amplitude, Pulse Rate, Pitch

Comprehend Semantic Content of Message

Discriminate Sounds on the Basis of Signal Pattern
Pitch, Pulse Rate, Amplltude

AN ™ WN -

~J

Twor m ' K

Automatic (Stimulus-Response)

Sign/Signal Recognition

Alternative Selection

Encoding/Decoding, Recall

Formulatian of Plans (Projecting Actlon Sequence, Etc.)

Evaluation (Consider Several. Aspects in Reachlng
Judgment)

Estimation, Calculation, Conversion

'
[ '

BN

~Son

PSYCHOMOTOR
Discrete Actuation (Button, Toggle, Trigger)
Discrete Adjustive (Variable Dial, Etc.)

Speech. Using Prescribed Format L ‘
Continuous Adjustive (Flight Controls, Sensor Control,
Etc.) ' oo .

Manipulative (Handling Objects, Maps, Etc. )
Symbolic Production (Writing)
Serlal Discrete Manipulation (Keyboard Entrles)




Scale values contained in Table 4 were applied to the
function analyses after all performance elements had been
identified and listed with verbal descriptors. The verbal
description for each workload variable was matched with one
of the categories contained in the coding charts. The number
rank corresponding to, K the category was then assigned to the
variable. . .

Inferences about workload demand requirements from the
numbers vresented in the function analyses should be in
relation to the verbal anchors corresponding to the numbers
in Table 4. To the extent that interpretations of numerical
ratings are tied to the verbal anchors, there is a rational
basis for judging the relative demands posed by performance
elements. However, it should be remembered that these
numbers, and. the performance elements to which they are
applied, represent only the best estimate of the analysis
team. As such, they should be used as points of departure
for further refinement or validation

Another step in the functlon analyses was estimating
time intervals for all performance elements. Performance
element times cannot be precisely determined in advance of
hardware/equipment design. Nevertheless, the time dimension
was considered an essential component of the workload posed
.by each performance element. Therefore, the duration of each
performance element was ebtlmated and included in the
analysis.

Each performance element was categorized as discrete or
continuous. Discrete performance elements are characterized
by actions having a .definite, observable start and end point.
Activation of switches, performance of procedural steps, and
radio transmissions are examples of performance elements
considered discrete. Ccntinuous performance elements do not
have observable start and end points. They cannot be reduced
to procedures.  Cyclic, collective, and pedal movemeuts for
controlllng the helicopter, and track:ng tasks associated
with airborne sensors are examples of continuous performance
elements.

. The following helicopter task andlyses were used as
references: - :

¢ OH-58D MEP Description and Workload‘Analysis.‘ Bell
Helicopter Report No. 406~099-063 (Taylor, R. R., &
Poole, R., 1983). : o

e Time Series Analysis fbr the AHIP. Applied
Psychological Services, 1982.




e Time Series Analysis for the AH-64. Applied
- Psychological Services, 1982,

* Analysis of Control and Coordination During Helicopter
Anti-Armor Operaticons. The Mitre Corporation Report -
No. MTR-82W00022 (Holt, C. R., & Kelbawi, F. S., 1982).

The analysts sought tasks in the reference material similar
in content and mission ccntext to the performance elements
identified in these analyses Task times published in the
references were used in making the estimates of duratlon for
the LHX performance elements.

Computation of the estimates for total function times
are presented in the Comments column. The following decision

,rules were established for estimating total time.

e All performance element time estimates were rounded
: 'off to the half second.

e A transition time of .5 second was inserted before:
each performance element unless it is likely that an
aviator would be in a performance mode not requlrlng
transition to the next performance element.

* Time estimates for‘dlscrete performance elements were
‘summed.

_* Transition times were added to the sum.

e Time estimates for continuous functions judged to
‘overlap other performance elements were not added to
the sum. In these cases, the time estimates were
.adjusted to compensaee for some degree of overlap

Some functlons require continuous performance elements
having an indeterminate duration. Mission requirements are
the determining factors prescribing their duration. Perfor-
mance eleménts such as “monitor surroundings” and “survey
approaches to AO” are examples. An arbitrary duration time
was assigned to such performance elements for these initial

analyses.

Readers are cautioned that the times in these analyses
are only estimates and represent a consénsus of the analysts
involved in this work. The time estimates were judged .to be
reasonable by reviewers who are highly experienced and :
current in attack and scout missions, but they have not been

-validated. The analyses require refinement through several

iterations as the conceptual and subsequent design and
development phases of the LHX ensue. True validation for the

10




estimated times and other elements in the analyses must await
further system definition.

The complete set of 58 Function Analysis Summaries are
contained in Appendix C. .

" Summary-of Concurrent and Sequential Workload Demands -

The primary objective of these analyses has been to-
provide a data base for evaluating the single versus dual’
crewmember requirement and various automation options. As
pointed out earlier, excessive demands on pilots’ resources
may be caused eLther by time pressure among sequential
performance elements or by competing demands from performance
elements which must be performed concurrently. Particular.
consideration should be given to the compounding of workload
requirements which result when performance elements must be
performed concurrently. Worksheets for tabulating thé three
major sources of demand were developed in order to identify
concurrent demands placed on the cperators’ resources. A
completed worksheet is presented in Table 5. A complete set
of summary charts is found in Appendix D. : -

The worksheet consists of four wmain' sections, three
corresponding to the major function categories of (a) flight
control, (b) support, and (c) mission, as discussed, and one
section for summing workload demands across columns. Each
category is further divided into a column for identifying the
function and four small columns headed by the letters V
(visual), A (auditory), C (cognitive), and P (psychomotor).
Vertically, the chart is a cumulative timeline with 10-second
increments. : '

Within the function éolumn, each function is 1dent1f1ed
by a two-digit number. The identification number corresponds
to the function'identification numbers listed in the Table of
Contents for Appendix D. For additional convenience, the
listing of functions, including identification numbers, is
also included in Appendlx C

The workload demand estimates in columns V, A, C, and P
were derived from the function analyses contained in Appendix
D. The numbers in each block represent the peak demand for
the workload mode during the 10-second interval for that
function. By summarizing workload demand for each 10-second

. interval, it is possible to develop a running account of

these variables throughout each segment. Total demand placed
on the operation for each mecdality (VACP) during each
10-second interval is estimated by summing across

11
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As mentioned in the preceding. section, the numbers
representing workload demand are best interpreted in .relation
to the verbal anchors shown in Table 4. It is not possible,
given the generality of analyses presented here, to develop
any hard and fast rules for specifying the level where an

operator’s capacity is exceeded. However, Level 7 was judged

to be the upper boundary of human workload capacity in any
single mode.

Prudent use of the workload demand summaries can be
helpful, but must be considered tentative indications of
where a s1ngle operator’s workload capacxty may be exceeded.
They provide a p01nt of departure for assessing probable
workload with varylng mixes and degrees of subsystem automa-
tion. Tentative identification of operator overloading, and
judgments about the probable effects of automation options
are the most approprlate applications of the results of these
analyses ' .
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SECTION TWO: ANALYSES REVISED FOR ONE CREWMEMBER,
"HIGH DEGREE OF AUTOMATION, AND '
TWO CREWMEMBERS, NO AUTOMATION

The base case, nonautomated, single crewmember analyses
reported in Section One assumed equipment configuration
roughly equivalent to the AHIP Scout or :the AH-64A. The
results of the basic analyses are presented in Appendix C,

Function Analysis Worksheets,

and Appendix D,

Concurrent and Sequential Workload Demands.

Summaries' of
,Every one of the

29 segments summarized in Appendix D contalns several
instances of overloading operator capa01ty ' Thus, the:
results from the initial analyses strongly indicate that
single pilot operctions in the LHX will .require considerable
automation of crew functions. An iteration of the basic
analyses assuming a high degree of automat.on was selected as
“he next analytlcal requ1rement. .

Costs of automatlon may be unacceptable. An alternative
means of reducing single pilot workload is to design LHX with
a dual crewmember configuration. 1In fact, the Army plans to
conduct tradeoff studies to determine whether one or two
crewmembers are required. An iteration of the basic analyses
assuming two crewmembers was selected as another analytlcal
requirement.

[

This section reports the results obtained from two
iterations of the basic analyses described above. The first
iteration revised the initial analyses by incorporating a
high degree of system automation for a single crewmember.

. The second iteration revised the initial analyses by
, distributing the Section One crew functions and performance
elements to two crewmembers.

,

FIRST ITERATION: ONE CREWMEMBER, AUTOMATION

Several assumptions about LHX subsystem automation’ were
stated prior to conducting this iteration. They are listed.
below.

Flight

+

'

Control Automation

* Hover hold with altitude,

heading,

and drift override
(gradual) switches. :

e Interface with Fire Control Coﬁputer (FCC). Heading
control can be slaved to the target sight reticle
while tracking. Pitch should not be under FCC control

15




since the 1nterface 'may cause unacceptable aircraft
control problems, especially in hover flight

¢ Automatic cruise modes for low level and contour
flight with an interface with the nav1gdtion and
preloaded mission data system.

Weapon Systems

_"Automgtic weapon selection, fusing, laser code
selection, verification of firing conditions, and
weapon release to achieve maximum hit probabilities.

* Weapons launcher variable elevation control slaved to
the FCC (Lock-on After Launch, Folding Fin Aerial
Rockets) or to target sight reticle (Lock-on Before
Launch, or infrared heat seeking munitions).

Target Acquisition

Stepwise seml automatic target acquisition system with
pilot -selected, ‘modes as follows.
¢ Automatic search/dttection within a pattern selected
by pilot. Pattern selection based on simple
indications of quadrant (s) and range of interest for
search. Automatic cueing of “targets” having
predetermined characteristics.

e Automatic recognition/classification of targets. When
activated, a device scans target featur=2s to classify
and assign priorities to each target on the basis of
predetermined aspects. Classification symbols and
numbers ‘are automatically presented on the pilot’s
sight display.

¢ Automatic target p031tion determination. Targets are
identified us1ng cueing numbers and a single switch is
activated to obtain position data. Each target
selected is automatically. lased in rapid succession
and all position data are entered into the mission
computer for storage, handoff, or direct engagement.

bl

Voice Interactive Data Processing

Simple voice commands or data inputs are converted to
digital form for processing or transmission. It is assumed
that voice commands or dictation of data will supplant use of




the data entry keyboard to the maximum extent possible.
Voice interactive data processing will be capable of feeding
any of the mission computer functions (e.g., target handoff,
fire control, navigation, data storage, target acquisition,
etc.) selected by the pilot. .

Navigation System

En automatic navigation system complete with automatic
updating. A map display, depicting aircraft position, along -
with course and distance to any selected waypoint(s) will be
continually updated to maintain aircra®t position centered on
the display. Other information that can be 'presented at
pilot discretion will include all last known threat/target
locations, wind direction and velocity, fuel remaining,
maximum range and endurance airspeeds, and estimated time
enroute to selected waypoints at selected airspeeds.

-

~ Fault Detection and Threat Warning

» System fault and threat signals are automatically
diagnosed and verified, with invalid signals being
disregarded.

¢ Appropriate countermeasures such as fault isolation,
electronic countermeasures, jamming, etc., are
initiated automatically for valid fault or threat
signals.

-.Approprlate visual and aural signals, along with
indications of procedures initiated, are presented to
the pilot.

s All threat signal source locations are automatlcally
stored and can be called up. as vectors on the
navigation display at the pilot’s discretion.

All function analyses (Appendix C) in the initial
analyses were reviewed and revised as appropriate to aliow
for the automation assumptions listed above. The function
analyses in Appendix E resulted from the review and revision.
Revised functioh analyses are indicated by the word (Revised)
entered on the method line. New tables summarizing operator
workload demands wa:re developed and are printed in Appendix
F. These workload d=mand tables summarize the effect of
automation in reducing operator overload. Table 6 further
summarizes comparisons for various flight regimes and for
various subsystem areas. The diagonal line in each cell
-separates the instances of exce531ve workload demand reported
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"in the basic analyses, Appendlx D, from the instances of
excessive workload demand reported in the first iteration of
the analyses, Appendix F. The number of instances to the
left and above the diagonal are for the single crewmember, no
automation analyses, and the number of instances to the right
and below the diagonal are for the single crewmember with '
extensive automation as assumed above. . ‘

1

t

The consequences of.assuming automation to the extent
' described above are significant. Under these assumptions,
the likely occurrence of excessive workload demands are _
reduced to brief periods in only three segments-—-Evade Radar
Lock-on, Tactical Movement, and Team Coordination. Each of
these instances of excessive workload demand occur during
. nap-of-the-earth (NOE) flight, when considerable attention is
required for maneuvering the aircraft along an NOE course.
In this flight regime, the pilot’s visual and cognitive
resources are excessively taxed by attending to the sensor in
order to survey airspace and/or surrounding terrain. Two out
of the three instances of overload result’' from this combina-

+ tion of functions. These overload situations can be avoided |
operationally by the tactical expediency of. separating survey
or overwatch functions from maneuver functions. Using team-
'work, a pair of aircraft can maneuver along a course, alter-
nating movement and overwatch functions' in a bounding over-
watch. This team maneuver technique will be more important
in operations with LHX aircraft flown by single crewmembers
than with two crewmember aircraft.

The other instance of excessive workload demand occurs
when the pilot must respond to a threat waraning signal. (evade
threat radar) during NOE maneuvering. The cognitive and .
visual workload components required to respond to a threat
radar lock-cn signal, combined with the demands required
during NOE maneuvering, will be excessive for a few seconds
until an evasive maneuver has been initiated. It is doubtful
that overloading the operator, at least temporarily, can be
avoided in this instance. ' »

.-
'

Single pilot LHX mission performance appears feasible if
" automation is provided to the extent described in the assump- -
tions. However, there are several critical questlons that
need to be addressed. .

* What system reliability can be attained in - the
automated systems? . '

* What mission performance can be expected in conditions

degraded by threat countermeasures, weather, or
battlefield obscuration?

15




* How cost-effective will the automated §ystems'be in
comparison to a dual ronflguratlon LHX with less
automation?

These issues are beyond the scope of these analyses. They
should be the subjects of continuing analytical and simulator
work. :

SECOND 'ITERATION: TWO CREWMEMBERS, NO AUTOMATION

. As-a second iteration, the baseline analyses were
reviewed to reflect how workload would be reduced by dis-
tributing crew functions among two pilots. The first step
was to assign flight control functions to one crewmember and
support and mission functions to a second crewmember.
Assumptions about system configurations underlying the
original mission analyses were retained for this iteration.
No automation options were included. Egquipment and system
configurations roughly equivalent to the current AHIP Scout
or the AH-64A remained a basic assumption.

The function analyses (Appendix C) completed in the
first iteration were reviewéed and divided into three groups.
Twelve function analy¢es involving flight control performance
elements were assigned to one group. Forty funct;on analyses
involving support and mission functions were assigned to a

-second group. Thus, 52 of the function analyses were neatly
divided into flight control functions and assigned ‘to one
crewmember and support and mission functions assigned to a
second crewmember. The third group consisted of'six function
analyses judged to have performance elements likely to be
performed by both crewmembers.

The 58 function analyses are shown in Appendix G. The
12 function analyses in the flight control group are anno-
Itated “Pilot” on the Method line. The 40 function analyses
in the support and mission group are annotated “Copilot” on
the Method line. The six function analyses judged to have
performance elements likely to be performed by both .crew-
membérs are annotated “Both” on the Method line. The .
performance elements in these six function analyses have been
further annotated to include whether the performance element
is likely to be performed by the pllot or a COpllOt or would
routinely be performed by both

The tables summarizing operator workload demand
(Appendix D) were revised to depict the reduced workload -
demands as a result of distributing the crew functions are
are located in Appendix H. The summary table format was .
revised to depict the workload demand placed on each
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crewmember by dividing the cells with diagonal lines.

Numbers above and to the left of the diagonal line represent
workload demands on the pilot and numbers to the'right and:
below the diagonal line represent workload demands on the
other crewmember. The timeline and basic organlzatlon of the
summary table were retained to enable direct comparison
between the one crewmember analyses and the two crewmember
iteration.

Table 7 compares the results for single vs. dual crew
for various _flight regimes and for various subsystem areas.
The diagonal line in each cell separates the instances of ,
workload demand reported in the basic analyses, Appendlx D, .
from the second iteration’ of the analyses reported in .
Appendix H. The number of instances to the left of the
diagonal are for the single crewmember, no automation, and
the number of instances to the right of the diagonal are for
two crewmembers, ‘no automatlon

The most dramatic result from this iteration was the ‘ .
decrease in workload demand during flight control functions.
One hundred and ninety-three instances of excessive workload
demands were reduced to four. Reduced workload demands also
occurred in the support and mission functions. ,
e Fifty-four instances of excessive workload demand
during functions: involving use of sensor dlsplays were
reduced to twenty—n;ne .

¢ One hundred and twenty-seven instances of excessive
workload demand during functions involving use of
sensor crantrols were reduced co ninety—four

* Ten 1nstances of excessive workload demand durlng
functions 1nvolv1ng use of radios were reduced to

five.

s Thirty-nine instances of excessive workload demands
involving comparlson of the outside v1sual fleld with
a map or map dlsplay were rediuced to nine. :

» Sixty instances of excessive workload demand involving
use of a digital entry keyboard were reduced to three.

Excessive workload demands were eliminated completely
from only seven of the 29 mission segments 'in the base -case
analyses The seven are:

¢+ Transmit réport;

* Engagement, Point Target (Remote Designation) ;

* Engagement, Soft Target (Cannon Fire, Hover);




X03j0M0UDARd = d  (BATITUDOD = 5 fTWNSTA = A

el YA e fA < | ® v VL) S e A1 %2 - YA Y Al
s - 1 - 8 z |o s 3 v | st ez | n e | - -1]- ¢ [o TYIO0L
Al s A ¢ -] - zt |t s |- 1t ] s | ez |t 1 ¢ se |a
- [) 09 z 6t [ o1 (et 13 1T €61
. y . » _ 1 _ Iy .t .
¢ Y ; S N N - P13 orv amisw
I3 - - € T - 1 ] € | A9 A HAAOH
(14 . 124 - : 1§ so )
, ¢ . ¢ ¢ ’8 w | 1 O/¥ 3ZITIGVLS
: - : M : o1 ) M € Mﬂ y au mﬁ g Mﬁ. H na “ $300LILTY -
- A t - 2 - N - 1 1 s |z ‘o1 - et fal - mmwmmwm,u
: € - 0z ¢ o1t ) Lz - 801 THESWANE |
4 z 7~ ] a | O/¥ 3FZITIEVIS
2 4 4 -] £3aNLILTY
A - |- - . a | 3o0a3y %SV
1 A4 4 . - -
- ; 9 1 € v 1 -
N ] : v v | - e |1 Ny : > doN
N A - - v s - < - t e/ € 1 t ' A H3AANINVK N\
1 i [ z A - v 1 N
al - v - t 1- 1 - ! - v/ ) a ONIQYIH
s - 1 T 1 - 1 ] - s - s |» 1Sneay
Al y - - [} z ] L ] A /TOULINOD -
3 . ] 3 91
: - . ,“ : | i vovsaw/msva
Al 2 N . . I HSITEYLST -
z o € z
“ - , . : . “ NOILVHVA3S
N \
: ) ] - i - - A NIVINIVH
- . v z . - - z
-§TOBINOD %24 AV1dSTA xv1ds1a | s1odiNod | orawy STO¥INOD SXV14SIa SAVIASIG | STOMINOD -
3 TINve | LYDIHL d¥W * ‘avik | ¥ sividsIa HOSNIS HOSN3S NOTINYD LHOI1d
NOSVaM - “TVASIA | NOIIWDIAYN A - 3 anToNd | .
: 3aI1S1LNO ) . . . .

(uoTJewo3ny ON) SIOTTd OM]/9SBD ased 30TTd oTburs
- - = sealy waisAsqng XHT SA sowtboy IYBTTI - SIUIpPTOUl puewsaq peoTyioM YBTH Jo Kxeuumg

- L o1qey .




-« Engagement, Soft Target (FFAR Direct);
* Receive Handoff (Voice);
« Engagement, Air-to-Air (Running Fire, Cannon);: '
* Engagement, Air-to-Air (Running Fire, Missile).

Excessive workload demands remain in the other 22
mission segments. The crewmember performing support and
mission functions is frequently overloaded while using sensor
dlsplays and controls in the hover masked and unmasked flight

» . regimes.

Two limitations of this second iteration need to be
stated. First, the separation of crew functions between the
two crewmembers was maintained throughout the iteration.

This is different from the real operational world where a
second crewmember .sometimes can provide assistance during’
peak workload demand periods. This iteration does not allow
for flexibility provided when two crewmembers can share =
functions. Seécond, no automation is assumed. Automation of
sensor functions would 51gn1f1cantly reduce the considerable
workload demands that remain after distributing mission
functions between two crewmembers. This iteration leads to
the conclusion that some automation will be required 1f the
two crewmember LHX conflguratlon is selected.
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ACCELERATE

ACKNOWLEDGE

ACQUIRE

ACTIVATE
ADDRESS

ADJUST
ALIGN
APPROACH
ARM
ASSESS
BRIEF
CHANGE °
CHECK
CLEAR

CLIMB

COMMUNICATE
(comM)

COMPLETE

CONTROL

I. VERB LIST AND DEFINITIONS

Increase speed.
)
1

Indicate that instructions have been received and

understood.

To gain completely; to capture.

'To make active; to put in active status.

To direct a rebort to the intended receiver. '

v

- To change or correct so as to fit; conform, make

suitable; make accurate,

To bring into a straight line.

Te come cldsér‘ or nearer. ., To fly a specified

flight path bringing the ‘aircraft nearer to a .

landing area, target area, rendezvous area, etc.
To make ready the parts needed for operation.

To estimate or determine' the significance,
importance, or value of; to evaluate.

To supply with all the pertinent . instructions or
information.

To substitute- to make different; to replace with
or transfer to another of a similar kind.

Examine to determine if something is as it should

be.

'To pass without contact; to visually check that
path is free of obstacles; to open up or ftee up a’

display.

Increase altifude.

-Transmit and receive information by radio or

visual signals.

Bring to a conéldsion; end{ finish. To make
whole, full, or perfect, ‘

To regulate in a prescribed manner or within safe

or prescribed 1limits, especially in regards to
movement, ‘
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COPY
COORDINATE

CORRECT

DE-ARM
DEPART
DEPLOY
DESCEND
DESIGNATE

DETECT

DETERMINE

DICTATE

DIRECT

DISCONNECT

. ENTER

ESTABLISH

ESTIMATE

EVADE
EVALUATE

FIRE

To transcribe an aural message to a written memo.
Adjust so as to have harmonious action,
To make right; change from wrong to right; remove

errors from. To make an adjustment so as to
compensate for am error or a counteracting force.

To make safe. '
To fly away from an area.

To fly a mission in accordance with a specified
plan, '

Decrease altitude.
To point oﬁt; mark out; indicate or specify.

To discover or find a target.

To reach a decision about' something after thought

‘and investigation; decide upon. To find out

exactly; calculate .precisely; ascertain. To

' decide. or resolve.

* To speak aloud into a recorder.

To manage the action of; guide; conduct, regulate.
To order or command with authority. To turn or
point toward an ‘object or goal; aim; head. To
tell a person the way to a place. To plan the
actions and effects of. To supervise and instruct
in the carrying out of a plan. '

To. break or undo the connection of; separate;
detach; unplug. '

To put into; insert.

- To set up or make stable.

To judge or determine generally but carefully;v
calculate approximately. - :

To, escape from surveillance.
To judge or determine the quéli;y of; to appraise.

To discharge a weapon




FOLLOW
FLY

HANDOFF

HOLD
HOVER

IDENTIFY

. INCREASE

JOIN UP

LIST

LOCK-ON

MAINTAIN

MANEUVER

MASK

MONITOR

“NOTE

OBSERVE

i

To direct ones course to approximate the course
taken by a leading element or designated route.

To traverse a course supported only by movement
through the air, out of ground effect.

To transfer target information from a scout to an
attack aircraft or one attack aircraft to another

‘attack aircraft; to transfer an aircraft from one

controlling agency to another.

To maintain a steady state or condition.

To maintain a position in the air near one place.

Given a stimulus occurrence, the act of
classifying it as belonging to a set of general or
specific occurrences having key . elements in
common. . '

- To raise the amount of a variable state. (i.e.,

size, amount, intensity, number).

To come into proximity with other elements. of a
team, such as aircraft in formation.

To enter a series of words, names, or numbers,
designating essential . flight = or mission
information, into a catalog, directory, or roll.

To track and automatically follow a targef, as by
radar or other sensor,

To keep in a certain condition or ‘position of
flight. . '

To change the movement of ,a flying aircraft
according to ‘a specific pattern or series of
movements.

To- fly 'to a position where the aircraft will be
concealed from observation.

To casually attend to a source (i.e., display) of
possible sensory events or changes.

To pay close attention to.

To actively and purposely attend to or witness an
event or series of events for the purpose of
learning, data collection, etc.

——— b




OVERFLY
PERFORM
POSITION

PREPARE
PROVIDE

RECEIVE

RECOGNIZE

RECORD

REDUCE

REGAIN

RELEASE
ﬁEPLAY

RESPOND

REVIEW/EDIT

SEARCH
SELECT

'SEND

SLEW

SLOW

STABILIZE

- To fly an aircraft cver a specified area or
position for reconnaissance or to update
navigation systems.

- To do. '
- To place oneself or others in a location or
posture.

To set in order; to make ready.

- To furnish or supply.

To acquire or get; to get knowledge.or information
about,

Upon being presented with a sensory event or
object, to identify it by past experience or on
the basis of descriptions.

To place data or stimulus events into a form for
‘later access or 1ecall.

~'To lower or bring down ' .

reaching again; to recover.

To let go, loosen completely.
- To play again, usually for the sake of review.
- To answer,' reply; to act in return.

- To listen to a recorded report and revise for
accuracy prior to transmission. :

'

- To look over for the purpose of finding something. -

~ To choose from among two or more options,

~ To transmit, as by radio or other communications
medium. ’

(Also slue.) To rotate around a ﬁivotal point
_(e.g., slew the gun turret, etc.).

To reduce speed,

To stbp ail fluctuations from a desired dynamic
condition, such as altitude, airspeed, heading,
etc.

To get back one's ' possession; to succeed in-




STORE
STOW

SURVEY

TRACK '

TRANSLATE

TRANSMIT
UPDATE

UNMASK

VERIFY

To put or keep for later recall and use, as'in a

computer memory unit,

To place something in an appropriate place and
condition when not in use. ‘

To collect inforwation of a predetermined type on
the basis of first-hand observation and
measurement, or by questioning a number of
authoritative sources. ‘

To observe or plot the path or trajectory of and
record data from using a sensor, such as radar; to
follow as with a sight. ‘

To convert information from one form into another
(usually across languages). Prefer wuse of
"convert" in referring to changing from one metri
system to another. . . '

To send out communications through electromagnetic
energy. , ' -

To provide current information' on a set of
changing conditions. '

To fly to a position where the sensors or atrcrew
can observe a target, enemy position or to where
the aircraft 1is no 1longer . concealed from

. observation.

To confirm a tertative conclusion by using a
second opinion or by using a test te resolve any
doubt.




ATO A

ATO G

ACCESS
ACKNOWLEDGMENT

ADF
AIRCRAFT (A/C)
AIRSPACE

AIRSPEED (A/S)

ALERT

. ALIGNMENT
ALTITUDE
- AMMO
ANGLE

AO

"II. OBJECT LIST AND DEFINITIONS

Air to air. The maneuvers and weapon firing

(gunnery) employed when aircraft attempt to engage

and destroy other aircraft in flight.

Air to ground. The maneuvers and weapon delivery
operations employed when aircraft attempt to
engage and destroy targets located 'on the ground.
Definition 1limited to tactical operatioms.

An unobstructed way or means of approaching or
viewing a destination.

A.response indicating receipt and understanding of
a coumunication.

Automatic Directional Finding. A feature of low
frequency radio equipment that indicates the
direction to the transmitting radio source.

Airplanes, helicopters, etc. Applies to all
manned, powered veéhicles designed to travel
through the air, ‘ '

An area of space assigned for aircraft operations,
with definite boundaries indicated by ground
features or electronic means. '

The speed of an aircraft relative to the air
through which it moves.

A warning to be ready or watchful.

The arrangement of parts or components into a
straight line,

The height of an aircraft above the ground dJr
above the standard.

Short for ammiunition. Anything launched, dropped,
fired, or exploded as a weapon,

The difference between two planes that meet in a
point, usually measured in degrees.

Area of operations




APPROACHES

APU

AREA

ARMAMENT

ARTC

"ARTILLERY

ATTACK

ATTITUDE

. AUTOTRACK

AVIONICS

BASE

BEARING

Flight paths providing a means or route for
reaching a destination, such as a ‘target area or
landing zone. . '

Auxiliary Power Unit. An electrical generating
engine’ or motor (other than the aircraft's
propulsion system) that.is used to power essential
aircraft equipment’ required for starting the
primary engines and for other operations usually
on the ground.

A space on the earth's surface or in the air above
the earth's surface designated ‘for specific
alrcraft operations. ' ‘ :

All of the guns, weapons, and equipment serving
offensive or defensive purposes on an aircraft.

Air Route Traffic Control. An agency that
controls the flow and separation of aircraft
traveling along specified routes, ‘

'= Guns of large caliber, too heavy to carry.

Mountéd guns (exclusive of machine guns) such’ as
cannons and launchers. May be mobile, stationary,

" or mounted on ships; weapon carriers.

Offensive acts and maneuvers associated with an
assault against an enemy.

The position of an aircraft in relation to a given
line or plane, as the horizon. :

A mode of sensor "operation with the sensor
. automatically tracking movements of a target,

Electronically powered displays depicting
information required by aviators in performance of
aviator functions. '

The location from whence aircraft operations start
and end. Location where the aircraft and aviators
are assigned and located. The traffic pattern leg
flown just before (and usually 90° from) the final
approach leg.

The ' position or direction established by
determining the number of degrees away from a
known point, wusually from the nose of the
aircraft.




CHANNELS
CHECKS

CLEARANCE

CODE(S)

COLLECTIVE

. CONSTRAINTS
CONTENT
CONTROL

COORDINATE

COURSE

COVER

"CYCLIC

DAMAGE

DASH

A band of frequencies selected to. transmit or
receive communications.

The series of steps taken to examine or determine
if something is as it should be.

The authorization from a controlling agency to
proceed in accordance with a planned flight. The
distance between an aircraft and an obstacle
during aircraft operations.

A set of signals or symbols used in sending
messages, information processing, or transferring
information from a sensor,

The flight control that provides the aviator with.

a means of adjusting the pitch angle of the main
rotor blades simultaneously and also the speed of
the engine,

The restriction or confinement within prescribed
limits or boundaries.
Essential meaning or substance in a written or
spoken message., '

A mechanism used to regulate and/or adjust

‘aircraft systems or equipment.

Any value of a system of two or more magnitudes
used to define a position or a point, usually on a
map or on the earth. The value will identify the
point of interest.

The movement from one point to another. A way,
path, or route of movement. The ‘direction taken,
usually expressed in degrees measured from north.

A hiding. place or area where a helicopter will be

"hidden or, concealed from an enemy.

The flight control that provides the aviator with
the means of - ntrolling the helicopter's movement
about the pitca and roll axes, '

Harm or injury to things ,(targeté, ‘aircraft,

etc.).

A .sudden, swift movement of an aircraft to a
destination. '




DATA

DESCENT

DESIGNATOR

DESTINATION

DIMENSIONS *

DIRECTION -

DISPENSER

. DISPLAY(S)

DISTANCE

DOPPLER .

DRIFT

ENGINE ,
EQUIPMENT

EVASTION

FAC

Things known or assumed; facts and figures, from
which conclusions can be inferred; information.

A downward flight path.

A device or capability of a sensor to point out;
to mark; to indicate or to specify. :

The place toward which someone or something is

going or sent.

Extent, size, shape of objects or targets.

The point or line along which a threat or target
is moving or lies.

A container designed to give out or distribute its -
contents in predetermined pcrtions.

Arrangemeuts of instruments, indicators, - or
electro-optical viewing surfaces on which informa-
tion can be coded and presented to aviators.

The in;er&al between two points, objects, lines,
etc.

\

A self-contained navigation system providing
worldwide navigation without ground-based aids by
comparing the magnitude of <change 1n the
frequencies or wavelengths transmitted with those -
received

The deviation of an aircra‘t from its flight path
or hover position becaUSe ‘'of wind.

The power plant that propels the aircraft through
the air.

Supplies, furnishings, ‘apparatus onbcard the
aircraft or carried by a'crew member.

The. avoidance of a threat.

Forward Air Controller. A member of the tactical
air control party who, from a ground or airborne
position, controls' aircraft engaged in close air
support of ground forces.




FAOQ

FCC

FIRE

FIX

FORMAT
FORMATION

" FORMS

FOV '

FREQUENCY

FUEL

GO-AROUND

'GROUND FORCES

GROUND SCOUT

G/s

Forward Air Observer. A member of the tactical
air conttol party who, from a ground or airborne
position, observes aircraft engaged in.close air
support of ground forces and reports on results of
the ~ngagement.

Fire Control Computer. An  automatic data
processing device for calculating weapon
parameters and for controlling weapon firing
operations for maximum engagement effectiveness.

A discharge of firearms or artillery; shoating.
The position of an aircraft deqerminedlfrom the
bearing of two or more known points or radio

signals.

The general makeup, arrangement, or organizationf
of a message. '

- An arrangement or positioning of airplanes in
flight. '

- Printed documents with blank spaces to be filled

in to report on aircraft or uission status and

results.

‘Field of view. An area of observation as through

a sensing device or from a visual position.

The method of identifying (usually in Hertz or
cycles per second) specific carrier waves used'in
radio communications and for radio navigation
equipment. '

Material burned by the engine to produce power for
the aircraft,

Maneuver flown after an abortive laanding approach.

Generic term for. all ground combatancs, friendly
or enemy. v ,

A soldier or other ground-based observer locating
targets and providing = instructions normally
provided by aviators in scout aircraft.

Groundspeed. Effective speed across'the ground,
Airspeed adjusted for the effect of wind. :




GUN
o
- HANDOFF
o : HEADING
HIT -
HLH
®
' HOMING SIGNAL
. . 1 \
" HOVER .
HOVER HOLD
HOVER TURN
®
IDENTIFICATION
. IFF
o
ILS
®:
IMPACT
o
o

projectile
explosive.

is transferred from a scout
or from one attack aircraft

- The direction an aircraft

expressed as a compass reading.

A weapon consisting of a metal tube from which a
is discharged by the force of an

An offensive maneuver in which target infcrmation

to an attack aircraft
to another.
is moving, wusually

- A blow from a weapon as it strikes'its mark.

Heavy Lift

Helicoptur.

A large rotary-wing

aircraft designed to pick up and transport heavy

+ equipment.

A radio ‘transmission that can be received by an
ailrcraft’ or weapon and is used

to guide the

aircraft homeward or toward a goal and/or a weapon -

toward a target.

- A mareuver in which the

helicopter is flying

suspended in the air near one place.

An ‘automatic fliéht control

feature, without pilot

control instruments, for maintaining stealy hover

conditions.

A repositioning of the nose
one direction to another whi
the air near one place.

IFF 'electronically
code,

Identification Friend or

A mode switch on an IFF Penal.
transmi

of a helicopter from '
le flying suspended in.

" When selected, the

ts an 1identification .

Foe. An electronic

system for recogn1tion of friendly aircraft.

Instrument Landing System.

A system of 'radio

signals that transmits precise landing course and

glide path information

to be translated by

aircraft instruments and interpreted by aviators,
thus enabling recovery of aircraft during adverse

-weather conditions.

weapon strikes a target.
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INDICATORS
INSTRUMENTS

ITEMS

5

JOIN-UP

LANDMARK

LASER

LASER CUE

LASER RANGEFINDER
(LRF)

LIFT-OFF
LINE OF SIGHT (LOS)
LOCATION

+ MANEUVER(S)

MAP

[
v

Devices such as gauges, dials, registers, or
printers - that measure and visibly display

" information required by crew members.

Devices for indicating or measuring condition,
performance, position, direction of  flight, and
operation of aircraft subsystems.

_Particular things or units in an inventory or a

list of things.

A flight maneuver performed with the objective of
entering and becoming a member of a formation of
aircraft, or the completion of a planned
rendezvous with another aircraft. '

A prominent feature of xﬁe landscape serving to
identify a particular locality or position of an
aircraft or target. _

(Light Amplification by Stimulated Emission of
Radiation). A device in which ators, when
stimulated by focused light waves amplify and
concentrate the waves, then emit them in a narrow,
intense beam. Used as a sensor to designate, aim,
and direct a weapon or ‘measure range.

A mode of operation enabling a semsor to recelve
target location from a laser.

A device that emits a focused beam of amplified
light waves onto a distant object or target in -
order to measure range.

‘The'upward.movement of a helicopter as it leaves

- the ground.

An imaginary straight line joining the center of
the eye of an observer with the object viewed.

An area marked off or designated for a specific
purpose.

Any changelof movement45y a flying aircraft.

A printed representation of the earth's surface
showing ground features, such as mountains, bodies
of water, roads, cities, etc.




MAXIMUM POWER

MEDEVAC

MESSAGE
MISSION
MODE(S)
MOVEMENT

NAP OF THE EARTH
(NOE)

OBSERVATION

OVERWATCH

PATH

PATTERN

PEDALS

The maximum torque the éngine is :capable of
developing based upon the pressure altitude,

' temperature, and calibration factors for the

aircraft.

Medical evacuation. A mission flown for the
purposes of ‘evacuating casualties from a battle
area.

A communication passed or sent between aviators by
speech, electro-optical, or other signal means.

A" specific combat operation assigned to an
aircraft and its crew.

A manner or way of operation, the methods of
employment. ' Co '

A change of location of .an aircraft, :rodps,
tanks, etc., as part of an operation or maneuver.

The airspace close to the earth amidst trees,
ridges, and other terrain or man-made features
providing concealment for helicopters in flight.

Reconnaissance to gain information ‘about the
terrain and enemy. ' '

Surveillance of terrain on which an enemy might be
positioned in order to provide warning to iriendly
helicopters  in the flight formation; a maneuver
flown by  helicopters in formation where
surveillance is performed by one helicopter crew
while the others move concealed by masking; the
surveillance functions alternate ! “tween members
of the formation as the movement proceeds.

"A route of flight movement to a destination.

A prescribed route or movement fér_the flow of

‘alrcraft traffic; a grouping or distribution such

as from a number of bullets, rockets, or missiles
when they are fired at a mark.

- The controls in a helicopter operated by the. feet

with the primary purpose of counteracting torque,

.thus amaintaining nose alignment and aircraft
. heading as desired, and for coordinating 'force

vectors during turns.
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PERCENTAGE

POINT
POSITION
POWER

PREPOINT
PRESSURE
PULL-OUT
PULL-UP
» RADAR‘WARNINQ'

RADIO

' RANGE

RATE OF DESCENT -

RECEIVER

RECORD

RECORDER

The amount or number expressed {In rate ber
hundred. . ‘

A particularly or precisely specified lccation,
place, or spot on a map, course, or in a target
area. ' '

The place where an aircraft, target, landing zone,
or other operational thing is, especially in
relation to others or to a system of navigation.

t

The .capacity of the aircraft propulsion system in
terms of thé rate at which it can produce energy
for flight.

A sensor mode in which the sensor automatically
slews to a preselected set of coordinates.

A force exerted against a control lever in order
to execute flying maneuvers or stabilize flight.

The act'bf maneuvering an aircraft from a steep
descent into level or climbing flight,

The act of maneuvering an aircraft from a descent
or level flight into a climb and higher altitude.

An alarm, auditory or visual, indicéting,that the
aircraft is being tracked by radar.

' An electronic set capable of transmitting and

receiving messages carried by electromagnetic
energy through space, within prescribed
frequencies. o

The maximum effective distance that an aircraft
can operate without refueling; or that a weapon
can effectively fire its projectile.

The amount of altitude being lost in a descent per
unit of time, wusually expressed in feet per
minute. :

An  electronic device that converts . incoming
electromagnetic energy or electrical signals into
audible or visual signals. ’

The report of events stored in a reading device.

A device for recording mission data or messages. '
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-w
REPORT
@
, RETICLE
° RPM
RUN
® SAS
° SCAN
SCOUT
B SEARCH
SECURITY
@
SENSOR
[
o SEPARATION -
SHIFT
o
o

An account of facts or the record of some
observatiion or event,

A network of fine lines, wires, etc. in the focus ,

of a sensor or sight used to aid alignment or
aiming.

Revolutions per minute. Applies Lo’ the speed that
a rotor is turning in helicopter operations. °

The approach to a target made by an attacking

aircraft. |,

\

Stabilizer Augmentation System (éAS). A system

that provides short term damping of aircraft

dynamics in the pitch, roll, and yaw axes, thus

enhancing the stability and handling qualities of

the helicopter.

A systematic search pattern from an electronic

sensor.
An aircraft sent out to observe, reconnoiter the
strength, movements, etc, of the enemy and to
direct attacking aircraft against enemy targets.

B [ ' , |

An act of scrutiny, inquiry, or examination in an

atteapt to find something (i.e., a target), gain

knc vledge, establish facts, etc.

'A radio device or mode of operation that enables

communication not 1likely to be intercepted, by an
enemy listener.

Any of various optical or electronic devices

'~ designed to detect, measure, or record physical

phenomena such as radiation, heat, pressure, etc.,
and to respond by transmitting information,

"initiating changes, or operating controls.

Specifically, any such derice used to search,
detect, identify a target or ground reference,.and
which may respond by guiding or controlling the
aircraft or weapons. :

The airspace or distance between two aircraft
flying in formation.

A change in the observed frequency of a wave, as a.

light, sound, etc. caused by an 1increase or
decrease in the distance between the source and
the observer.
frequency of the electromagnetic energy.

A-17

With doppler, the change in

e’




SIGHT

SIGHTING

SIGNAL

STATION
STATUS

SURROUNDINGS

SURVEILLANCE

SWITCH
SYMBOL
SYSTEM

TACAIR

TARGET (S)

T.D.

TERMINAL AREA

- occasion for prearranged combinea action.

A device used to aid the eyes 'in lining up a gun,
or electro-optical sensor on a target or
objective.

The act of seeing an object or target.

fixed or wunderstood as the
A sign
given by gesture, flashing light, etc. to convey a
command, direction, warning, etc. .An object or
device, as a red flag, flashing light, etc.
processing such a sign.

A sign or event

A post, position, or location where an aircraft is
assigned for duty or operationms.

The state or condition as of a weapon or an
aircraft system.

The things, conditions that are présent in a given
place or within view of an observer.

A watch kept over a target or battle area.

A device used to activate, open, close, or divert
an electric circuit' associated with an aircraft
system or control.

Alwritten or printed mark, letter, abbreﬁiation,
or geometric form standing for an object, quality,
or process. ' ' ‘

A set or arrangement of components 'so related or
connected as to form a unity or organic whole and
used to perform an aircraft function. :

Tactical aircraft. Term wused to .designate
friendly fighter aircraft providing close air
support to ground and helicopter operations
against an enemy. ' :

An_objective, goal, tanks, force, etc. that is the
object of a military attack.

Touchdowr. The act of touching down or landing an
aircraft; the moment at which a landing aircraft

-touches the landing surface.

The region where aircraft flights end and where
servicing facilities and resources are maintained.




TERRAIN
THREAT

THROTTLE

T.O.
TRACERS
TRACK

TRAFFIC

_ TRANSMITTER

TRIGGER

TURN(S)

UPDATE

'Ground or earth, especially with regard to its
natural or topographical features or fitness for
some use,

The source of danger and potential destruction
from an enemy force, such as artillery, tank, or
aircraft,’

The control that regulates the amount of fuel
being metered to the engine(s).

Takeoff. The act of -leaving the ground in an
aircraft. The place from which an aircraft leaves
the ground, the starting point for a flight.

Bullets or éhells that indicate their own courses
in the air with trails of smoke or fire, so as to

‘facilitate gdjustment of the aim.

A course ,or line of 1ilight, réute, way; ' the
projection of the flight path of an airplanhe on
the surface of the earth

The movement of a number of aircraft along
prescribed routes or flight paths, usually in
landing or takeoff operations, but also in
operations ipvolving multiple aircraft,

i
)

The part of a radio or other electromagnetic
device that generates waves, modulates their
-amplitude or frequency, and sends them by means of
an antenna. '

A small lever, switch, or part which when pulled
or pressed activates the firing of a weapon.

A change in direction of flight. An aircraft
maneuver vresulting in a change of course or
direction of flight. '

An action taken.or a function performed to revise
navigation data’ making ' it more accurate or
concurrent with present aircraft status or
position.
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WAYPOINT

WEAPON

- Universal Transverse Mercator. A conventional

system for indicating position on the earth's
surface. The earth's surface is divided 1nto
grids which are 1000 meters square. A position is
easily defined in UTM coordinates by a prefix

.(e.g., B5) which represents a 100,000 x 100,000

meter area followed by easting (3 digits) and
northing (3 digits) coordinates which locate a
spot within 10 meters. '

A preselected navigation checkpoint along a
planned. route of flight, Location of the
checkpoints are stored in the doppler and are
called up for navigation purposes during the
flight.

An instrument or devicé of "any kind that can be
used to fight or to attack an enemy target.
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III.

A

A/C
Ack
Adj}
Align
AO

C

Comm
DEK
Discrim
FCC '
FFAR
FOV
Ident
JInterp
LHX
LOAL
LOBL
LOS
LRF
Nav
NOE
Orient

. P

PE.
PGM
Recog
S-R
Sec(s)
Symb
Tgt

vV, Vis

ABBREVIATIONS AND ACRONYMS

- Auditory

- Aircraft

- Acknowledge

- Adjust

- Alignment

- Area of Operations

- Cognitive o

- Communication |

-~ Data Entry Keyboard

— Discrimination

- Fire Control Computer
- Folding Fin Aerial Rockets
- Field of View

= Identification

- Interpretation

- Light Helicopter Experimzntal
- Lock-0n After Launch

- Lock-On Before Launch

- Line of §.ght

- Laser Rangefinder

- Navigation

- Nap of the Earth

- Orientation

- Psychomotor

- Performance Element

- Precision Guided Missile
~ Recognition

-~ Stimulus~Response

- Second(s)

- Symbol, Symbolic.

- Target

- Visual
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Phase

Reconnaissance

SEGMENT SUMMARY WORKSHEET

Segment l: Bomb Damage Assessment

Method

FLIGHT CONTROL

SUPPORT

MISSION ACTIVITY

Maneuver NOE

Establish Position'
(Observation)

Hover Masked

Unmask Sensor

Hover Masked

Monitor Threat Warning
Displays '

Check A/C Systems

Transmit Report
(Digital)

Survey Target Area

Assess Damage




L
SEGMENT SUMMARY WORKSHEET
° .
Phase  Reconnaissance |
Segment 2: Evade Radar Lock-On Method
Py FLIGHT CONTROL } " | SUPPORT MISSION ACTIVITY
‘| Maneuver NOE
' Respond to Threat
@ ' ‘ ' Warning Signal
. Deploy to Cover
® ' Transmit Message

| Hover Masked




" SEGMENT SUMMARY WORKSHEET

L
Phase Reconnaissance '
Segment 3: Reconnaissance, General Method
° FLIGHT CONTROL SUPPORT MISSION ACTIVITY
Maneuver NOE ' .| Monitor Threat Warﬁing
: - Displays
o . .'Establish Position Check A/C Systems
' (Observation) {(Power Change)
//
Unmask Sensors
. ) "
' Survey Target Area
Hover Masked
. i
Record Target Data
Prepare Report
‘ .
Transmit Report
(Digital)
Unmask Sensor '
®
Update Doppler
1 . Monitor Terrain, Aerial
' ) : , _ Approaches to Area of
' Operations
Maneuver NOE




SEGMENT SUMMARY WORKSHEET

® . S
Phase Reconnaissance
Segment 4: Record Sightings Mathod
® FLIGHT CONTROL - . SUPPORT ' MISSION ACTIVITY
Hover Masked | Check A/C Systems
Unmask Sensor '
‘ '
Update Doppler '
e : ' o .| Survey Target Area
o ' .
' Acquire Position Data
‘ Mask Aircraft Record Térget'Data
o i

Record Target Data




SEGMENT SUMMARY WORKSHEET

Phase Recbnnaissance
Segment 5: Tactical Movement x Method
® FLIGHT CONTROL ‘ SUPPORT MISSION ACTIVITY
Hover Masked ' Check A/C Systems
Check Course Required
¢ .
Unmask Sensor : | .
Monitor‘Terrain; Aerial
Approaches
°® . , v
Transmit Message '
: Maneuver NOE
@
Monitor Terrain, Aerial
Approaches v
‘1 @ Mask Aircraft
Unmask Sensor
PY . : ' ' Monitor Threat Warning
- Display ‘ :
Monitor Terrain, Aerial
Approaches '
- 2 ,
i .
Transmit Message
®




SEGMEﬁT SUMMARY WORKSHEET

Phase Reconnaissance

Segment 6:

Transmit Report

FLIGHT CONTROL

SUPPORT

Method Digital

MISSION ACTIVITY

Hover Masked

Check A/C Systems

B-8

Prepare Report, Digital
Message Device

' Transmit Report,
Digital

'




, SEGMENT SUMMARY WORKSHEET
Phasz Target Service

Methdd Auto Search

Segmeht 7: Acquiéition

FLIGHT CONTROL

SUPPORT

MISSION ACTIVITY

Hover Masked

Unmask Sensor

'
'

Check A/C Systems

Transmit Message
(Target Detected)

B-9

Receive Handoff (Laser
Cueing)




SEGMENT SUMMARY WORKSHEET

| :
Phase Target Service 4 .
Segment 8: Acquisition Method From Laser Cueing

° FLIGHT CONTROL SUPPORT ' MISSION ACTIVITY

Hover Masked , Check A/C Systems '

[ . : Receive Message

‘ ‘ : .

Unmask Sensor
‘ Survey Target Area
®

Acquire Position Data . .
(Marking Round Impact
Point)

6

Mask, Aircraft ‘

Record Target Data
o ‘ K
Transmit Report Digital

|
@
. , [l

o ’ , B-10




Phase Target Service

SEGMENT SUMMARY WORKSHEET

Segment 9:

Adjustmeﬁts, Area Weapons

FLIGHT CONTROL

SUPPORT

Method Digital

MISSION ACTIVITY

Hover Masked

Unmask Sensor

Mask Aircraft

Check A/C Systems

Recelve Message

Transmif Message
(Adjustments)

Survey Target Area

Estimate Adjustments




SEGMENT SUMMARY WORKSHEET

e
Phase "Target Service ' '
Segment 10: Adjustments, Area Weapons ., Method Voice
.‘ FLIGHT CONTROL SUPPORT ' ) MISSION ACTIVITY
Hover Masked . | Check A/C Systems
. Receive Message
. ‘
Unmask Sensor . , ' Survey Target Area
. Estimate Adjustments
K
Mask Aircraft '
. | Transmit Message
N ; (Adjustments)
®
o
.~ .
@ '

o . . B-12

E




SEGMENT SUMMARY WORKSHEET

Phase Target Service

Segment 11:  Designate for Precision Guided Missile Method

FLIGHT CONTROI.

SUPPORT

MISSION ACTIVITY

Unmask Sensor

Deploy to Cover

Monitor Threat Warning
Displays

Receive Message (Fire
Coordination)

Receive Message

Track Target

Designate Target




SEGMENT SUMMARY.WORKSHEET

'Phase Target Service
Segment 12: Engagement, Air-to-Ground ~ Method Autoncmous, Lock-On
, After Launch
'FLIGHT CONTROL SUPPORT . MISSION ACTIVITY
Unmask Sensor Monitor Threat Warning 1 '
‘ Displays

‘Tréclearget
. ' . .| Acquire Position Data
' Prepare Weapon T

. Align Heading oq.Tafget . o
‘ Bearing : . :

‘| Unmask Aircraft

Designate Target ] .
(Continue Until Weapon '
Impact)

Fire Weapon

Deploy to Cover




SEGMENT SUMMARY WORKSHEET

Unmask Aircraft

Phase Target Sevvice
Segment 13: Engagement, Ground Target Method Autonomods, Lock=On
l Before Launch
FLIGHT CONTROL SUPPORT . MISSION ACTIVITY
Unmask Sensor Monitor Threat Warning
Displays

Track, Target

Estimate Range'

Align Heading on Target ‘ . \
Bearing

Prepare Weapon, Laser

Designate Target
(Continue Until Missile
Impact)

Fire Weapon

Deploy to Cover




@
SEGMENT SUMMARY WORKSHEET
‘ Ll
' Phase Target Service
'Segment‘lbz Engagement, Ground Target Method_Remote Designation
® ' FLIGHT CONTROL | SuPPORT . ' MJSSION ACTIVITY
Hover Masked - ) Receive Message (Target
Handoff)
L
.| Record Target Position
Data
Check Course Required
o o
Maneuver NOF . ' '
Hover Masked Update Doppler ;
® : N ,
Check A/C Systems
‘ Prepare Weapon
o
Transmit Message (Attack ' ' 'y
, Coordination)
® U'nmask Aircraft
Fire Heapén
o . ‘ Transmit Message (Brief,
"Shot") - : :
Mask Alrcrafte




SEGMENT SUMMARY WORKSHEET

Phase Target Service
Segment 15: Engﬁ@ent, Soft Targets Method Cannon Fire, Hover
o FLIGHT CCNTROI, SUPPORT' , ‘ MISSION ACTIVITY .
Maneuver NOE . .
® Hover Masked Check A/C Systems -
Receive Message . o
(Coordinate Attack)
Y .
Maneuver NOE
Fstablish Position
Firing
@ : .
'Prepare Weapon(s)
plign Heading on Target
® Bearing
nmask A/C
9 o o ' ' Acquire Position Data
Fire Cannon
o &eploy to Cover




f / [ ,/'/' s
L J
SEGMENT SUMMARY WORKSHEET
. ' .
Phase Target Service
Segment 16: Engagement, Soft Targets Method FFAR, Direct
o ' FLIGHT CONTROL ' SUPPORT MISSION ACTIVITY
Hover Masked - - Check A/C Systems '
® g ' Receive Message (Target
. Handoff Data):
Record Target Position | ' C . ‘
i Data .
o
. Check Bearing and Range
Maneuver NOE. : v " '
Establish Position _ ,
(Firing) - ' S .
® ' |Hover Masked" ' Transmit Message '
, (Coordinate Attack)"
{Prepare Weapons
o . .
‘JAlign Heading on _ . s
Target Bearing
Unmask Aircraft
L '
Estimate Range
. ‘ Fire Weapon
o .
Deploy to Cover '




SEGMENT SUMMARY WORKSHFET

B-19

o
Phase Target Service
- Segment 17: Handoff, Ground Target Method Digital
o FLIGHT CONTRCL SUPPORT MISSIbN ACTIVITY
Unmask Sensor -~ Monitor Threat Warning
Displays '
L ‘ -
Acquire Position Data
t /’/
Mask Aircraft
®
Record Target Data
Transmit Report
(Handoff' Message)
o
|
®
|®
|®




Phase Target Service

SEGMENT SUMMARY WORKSHEET .

Segment 18: Handoff, Ground Target

FLIGHT CONTROL

SUPPORT

Method Vdice

MISSION ACTIVITY

Unmask Sensor .

Mask Aircraft

Mask Aircraft

Monitor Threat Warning
Displays

Maintain Track Targeét
With Target

Transmit Message
(Target Handoff)

B-20

Acquire Data

Acquire Position Data




| SEGMENT SUMMARY WORKSHEET
[ ' '

Phase Target Service
Segment 19: Handoff Target : Method_ Laser Cueing '
‘. . .' FLIGHT CONTROL. SUPPORT MISSION ACTIVITY
Unmask Sensor -~ Monitor Threat Warning '
s Displays
° .
Track Target '
Handoff Target Using
Laser Cueing
[ .
L
L .
®
[
[

® . B-21




SEGMENT‘SUMMARY WORKSHEET

'Phase Target Service

Segment 20:

FLIGHT CONTROL

Holding Checks

SUPPORT

Method

MISSION ACTIVITY

Hover Masked

4

Update Doppler

Check A/C Systems

Check Sensors

Transmit Message
(Coordinate With Team)

B-22




. SEGMENT SUMMARY WORKSHEET .
. ! .
Phase’ Target Service '
! Segment 21: Overwatch ‘Method
;. | FLIGHT CONTROL SUPPORT MISSION ACTIVITY
| !
} Maneuver NOE - .
L Hover Masked . Update Doppler
' Check A/C Systems
| : ' '
. Unmask Sensor
, , \ . . | Maintain LOS With
! . . , ' Target ‘
[
Monitor Terrain, Aerdial
Approaches
‘ Monitor Threat Warning
@ ' Displays
‘ Check Sighting
o o ' Transmit Message
(Threat Alert)
L
o

e ) _ B-23




SEGMENT SUMMARY WORKSHEET

® '
Phase Target Service
Segment 22: Receive Handoff . Method Voice
o FLIGHT CONTROL » SUPPORT MISSION ACTIVITY
Hover Masked - Check A/C Systems s ‘ |
® - ' Receive Message - ’
(Handoff)
' ‘léecord Target Data.
9 - ‘ ' '
Note Bearing and Range
. +
' i
. 1l
. i
)
[ . ‘

) - . | B-24




SEGMENT SUMMARY WORKSHEET

Phase Target Service
Segment 23; Team Coordination Method
) FLIGHT CONTROL SUPPORT ‘ MISSION ACTIVITY
Maneuver NOE - . Monitor Threat Warning
‘ C ‘ .Displays
Cteck A/C Systems
Survey Target Area
) .
Transmit Message
(Coordinate Establish-~ T .
ment of Kill Zones)
) | ‘ . ‘ Establish Position
' ' (Firing)
Establish Firing
Position
Unmask Seasor
. . Monitor Terrain, Aerial
) ' ' : - Approaches
}
)




SEGMENT SUMMARY WORKSHEET

Phase "Target Service, Air-to-Air

Segment 24:

Acquisition

FLIGHT CONTROL

SUPPORT

+ Method F}ee Search

MISSICN ACTIVITY

Ho@er,Masked -

Unmask Sensor

Check A/C Systems

Monitor Tﬁreat Warning
Displays

Transmit Message
(Alert Team)

‘| Maintain Sensor LOS

With Target

B-26

Monitor Terrain, Aerial
. Approaches '

Detect Aerial Threat

-

Estimate Range




SEGMENT SUMMARY WORKSHEET

Phase Tafget Service, Air-to-Air

Engagement /ir-to-Air

Segment 25:

FLIGHT CONTROL

SUPPORT !

Method From Masked Position

MISSION ACTIVITY

Hover'Masked -

Unmask Sensor

Align Heading on
Target Bearing

Unmask Aircraft

Deploy to Cover

Check A/C Systems

Track Target

Estimate Range

Prepare Weapon

Track Target

Fire Weapon




SEGMENT SUMMARY WORKSHEET

Phase Target Service, Air-to-Air

Segment 26: Engagement Air-to-Air

FLIGHT CONTROL

SUPPORT

Method Running Fire, Cannon

MISSION ACTIVITY

Establish Attaclk Run

Maintain Separation
{Close)

Deploy to Cover

B-28

Prepare Weapon

Fire Weapon (Cannon)




SEGMENT SUMMARY WORKSHEET

' Phase Target Service, Air-to-Air

Segment 27: Engagemert Air-to-Air Method Running Fire, Missile _

[

FLIGHT CONTROL SUPPORT MISSION ACTIVITY

Establish Attack Run
Prepare Weapon .

Align Heading on
Target Bearing

Fire Weapon (Missile)

Deploy to Cover

' Check A/C Systems




Phase Target Service,

SFCMENT SUMMARY WORKSHEFY

Afr-to-Aifr

Handoff Aer

fal Threat

Segment JH:

FLIGHT CONTROL

SUPPORT

Hethéd Voice

MISSTION ACTIVITY

Hover Masked .

I'nmask Sensor

Check A/C Systems

Monitor Threat Warnirg
Devices

Transnmit Message
{Threat Alert)

Transsit Message
(Coordinate Target
Selectjon)

Monitor Terrain.lAer!al

Approaches

Detect Aerial Threat

Maintain Sensor LOS
With Aerial Threat




1

' Phase

SEGMENT SUMMARY WORKSHEET

Target Service, Air-to-Air

Segment 29: Receive Handof!

FLIGHT CONTROL

SUPPORT

Method Voice

MISSION ACTIVITY

Hover Masked

I'nmask Sensor

Check A/C Syétems'

Monitor Threat Warning
Devices

Recelive Mecssage
(Handoff Data)

Transmit Message
{Threat Sighted)

Monitor Terrain, Aerial
Approaches to AO

Sutvey Target Area

Detect Aerial Threat

MYaintain Sensor L0OS
With Aerial Threat'




APPENDIX C

FUNCTION ANALYSIS WORKSHEETS

: ' (INITIAL ANALYSES-~SINGLE CREWMEMBER)




FUNCTION
NO.

APPENDIX C
TABLE OF CONTENTS

'

FUNCTTON ' Page

o1
02
03
04
05
06
07
08

Acquire Position Data, AUtoBAtiC.......ceevesstenneens. Cb
Acquire Position Data, Shift From Known Point...........C=5
Align Heading on Target Bearing....ccececcceccceesscsseesC=b
ASSESS DAMARE .+ eennrsnaranasannasnscncarsasanasnnassnaslol
Check Aircraft Systems (Holding).......eeeceeeeiocacascs.C~8
Check A/C Systems (Power Change)......e.eeeeeccsssossassC=9
Check Course Required........;......T.......;.;........C—lO
Check Sensor Operation..ccceessecececeseccacaccesesaessCll
Check S1ghtS.uesesereresesascnansocoanssssasasocsaassaeCml2
Coordinate Hission..........m...:......................C-13
Coordinate Target Selection.....................Q.L....C—IA
Deploy to Cover...eieeeiereceaccrancennncccncscocncnees .C-15
Designate Targct..;.....;..............................C-l6
Detect Aerial Threat, Automatic Search. Cdeing.m.L_....C—l7
Detect Aerfal Threat.lUnalded..........................C-IB
Detect Target (Ground), Free SEarcH........;...........C—l9
Detect Target, Prepoint, Auto Cueing....cceeevsseeeese.C=20
Establish Position (Firing or Observation.,.........;..C721
Fstimate Range, AutomaticC....cceccuceroceossesonnceeeeaC=22 "
Estimate Range, Unaided Estimation.......ccevensuneesssC=23

Fvaluate PosS1tion...ccicceereacceosscrscccscccnsncaanseel~24

" Fire Cannon..cceceeeieeccacssosscssceccssnsssscacsasseasl-25

"Fire WeapOM..ceeeeeeocesaceassrosacnnsssocacacadansogeneaC=26

Handoff Target, Laser Cueing........eeoveseeeeseen.oes.C=27

"Hover Masked.....occerrcncccecsasccocssnsrscasccncncsessC~28

Identify Target....c.eececeeccscssccssaccsnasconsnseseesC=29
Maintain LOS With Target....ccccceevscrcscrcrcacecenessC=30
Haiﬁtain S?paratioﬁ Between Afrcraft............eee....C=31
Maneuver ROE...........,.q.........7................;..C-32.

Mask Afrcraft, Lateral......cceoceee-00es cocescnsace-oel=33

Cc-2




FUNCTTON
® . NO.

FUNCTION . : Page

31
. 32
. 33
e 34
35
36
37
@ ) 38
39
40
41
® 42
43
44
‘ 45
9o . 46
' 47
48
_ 49
® 50
| 51
52
53
® o 54
' s
56
57

® 58

i

Mask Aitcraft, Vertical.icoieeecosoeesoeccsassocsesseecssC=34

Monitor Terrain, Aerial Approaches.....................C -35
Monitor Threat Warning Displays........................C-36
Perform Evasive Maneuvers....eeeececcvecccncessssesssssC=37
Prepare Report, Digital Message Device......cceceese0ee.C~38
-Prepare Weapon, Fire and Foréet/Cannon.................C-39
Prepare Weapon, Laser ClUeing....ccesceevonccssscsacssasC=40
Receive Handoff, Laser Cueing.c.ceveccseescovasensseassC=4l
Receive Message, Designaﬁion_Coordination. Digital.....C-42
Receive Message, Standard, Digital.......coecvncivenaesC=43
Receive Message (Standard),‘Radio; Voice.L....u.;......C—éﬁ
Record Target Daéa..............a......{.........;.....C-AS
Respond to Threat Warning Signal........cciveevreveee..C-46
Stabilize Aircraft.....................................C—47
Survey Target Area, Automatic Sgarch.......a..J........C-&B
Survey Target Area, Manual Comntrol, Visual Search......c~49
Survey WaYPOINtaeseaeereeresasnnneesseacasscnsnnsnnnnssC50

Track Tavgetl.coeseeneercesconosccscncaccssccscnasssesssC=51

Transnit Message (Brief), Voice, Brief.........cecv0...C=52

Transmit Message (Sfandard), Voiceecaeeeeennecoeaaneessl=53
Transnit Report, Digital..............;...L.....L......C-SA

Unmask Aircraft, Lateral..eeeeeeseseesscasscecossasssesC=55

Unmask Aircraft, Vertical..............................C 56 ..

Unmask Qenqor..........................................C-57
Update Doppler, Overfly Stored Uaypoint................C—SB‘
Update Poppler, Rerote LANdMATK. cvvennreenenneenennese.C59

fstimate Adjustments, AULOMALIC. e vvenncsccncassonnessaaC=60"

Engagement, Afr-to-Air, Establish Avtaci Run...........C-6l
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APPENDIX D
SUMMARIES OF CONCURRENT AND SEQUENTIAL WORKLOAD DEMANDS
‘ (INITIAL ANALYSES—SINGLE CREWMEMBER)




Segment‘

Segment
Segmeﬁt
Segment
Segment

Segment

Segment
Segment
Segment
Segment
Segment
Segment
Segment
Segment
Segment
Segment
Ségment
Segment
Segment
Segment
Segment
Segment

Segment

Segment
Segment
Segment
Segment
Segment

Segment

1.
2.

40
5.
6.

7.
8.
9.
10.

11.°

12.
13.
14.
15.
16.
17.
18.
19.
20.
21,
22,

23.

2,
25.
26.
27.
28.
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' RECONNAISSANCE PHASE

Bomb Daﬁage ASSESSMENL .cceeseececsscaccascnssannassoe D=5

Evade Radar Lock=0n ....coeevvvvenenncccncnocncnnnnns . D=6
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Record éightings Ceeeenesessectcscccenneensccssncassss D=9
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Transmit Report, Digital............................. D-11

TARGET. SERVICE
Acquisition , Auto Search....ccicveeecsacercssnccasescD=12
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Adjustments, Area Weapons, Digital .ciccecsesssseceecsD=14
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Designate for PGM ...cieeeceseccscesasescssnseasssseassD=16

'Engagement, Air-to-Ground, Autonomous, LOAL seseesasasD=17
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Engagement, Ground Target, Remote Deéignation ceseesssD=19
Engagement, Soft Targets, Cannon Fire, Hover esseseeesD=2]
Engagement, Soft‘Targets, FFAR, DirecCt e..ccececeessseD=23
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Handoff, Ground Target,. Voice ........................D-26
Handoff Target, Laser Cueing CeeteseecneesenesenenasaD=27
Holding Checks secutssecessesisecoseasaccancnsscesassesD=28
OVerwatch cieeeessncsseessesoscsssscccsossassssasenesssD=29
Receive Handoff, Voice ...............................D 30

Team Coordinatiqn T B 3 |

TARGET SERVICE, AIR-TO-AIR
Acquisition , Free Search......,........;.............D—32
Erigagement Air-to-Air From Masked Position ;....L.....D-33
Engagement Air-to-Air, Running Fire, Cannon ..........D-34
Engagement Air-to-Air, Running Fire, Missile .........D-35
Handoff Aerial Threat, VOiCe .e....cceveeeececencesss D=36
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FUNCTION

NO.. FUFCTION
01 ' Acquire Position Data, Automatic
02 -Acquire Position Data, Shift From Known Point
03 Align Heading on Target Bearing
04 Assess Damage ,
05 Chéck Aircraft Systems (Holding)
06 Check A/C Systems (Power Change)
07 Check Course Required
08 Check Sensor Operation
09 Check Sights
IO‘V Coordinate Mission
1 Coordinate Target Selection '
12 Deploy to Caver
13 Designate Target
14 Detect Aerial Threat, Automatic Search, Cueing
15 Detect Aerial Threat, Unaided ‘
16 Detect Target (Ground), Free Search
17 ' - Detect Targzet, Prepoint, Auto Cueing
18 . Establish Position (Firing or Observation
19 Estimate Range, Automatic
20 Es;iﬁate Range, Unaided Estimation
21 Evaluate Position
22 , Fire Cannonl
23 'Fire Weapon
2% Handoff Target, Laser Cueing
25 Hover Masked ‘
'26 Identify Target
27 Maintain LOS With Targef
28 | Maintain Separation Between Aircraft
29 Maneuver NOE
30 Mask Aircraft, Lateral
31 Mask Aircraft, Vertical
32 . Monitor Terrain, Aerial Approaches




FUNCTION

NO. FUNCTION
a3 ' Monitor Threat Warning Displays
34 Perform Evasive Maneuvers
35 Prepare Report, bigital Message Device
36 Prepare Weapon,, Fire and Forget/Cannon
37 Prepare Weapon, Laser Cueing
38 -Receive Handoff, Laser Cueirgl ' .
39 Receivé Message, Designation Coordination, Digital ‘
40 Receive Meésage,.Standard, Digital
41 Receive Message (Standard), Radio, Voice
42 Record Target Data
43 Respond to Threat Warhing Signal
Y Stabilize Aircraft
45 Survey Target Area, Automatic Search
46 survey Target Area, Manual Control, Visual Search
47 Survey Waypoint
48 Track Target \
49 Transmit Message (Brief), Voice, Brief
50 | Transmit Messaée (Standard), Voice
51 Transmit Report, Digital
52 Unmask Aifcraft,‘Lateral‘
53 Unmask Aircraft, Vertical ' C ' ' .
54 Unmask Sensor , l
55 Update Deppler;.Overfly Stored Waypoint
56 Update Dopplier, Remote Landmark ‘ .
57 Estimate Adjustments, Automatic ‘
58. Engagement, Air-to-Air, Establiéh Attack Run




CUM.
SECS.

10
20
30
40

.50
60

70

80

90
100
110
120

' 130
140
150

© 160
170

180

'

SUMMARY OF CONCURRENT AND SEQUENTIAL
WORKLOAD DEMANDS--SINGLE CREWMEMBER

[
[

Phase RECONNAISSANCE
Segment 1:_ BOMB DAMAGE ASSESSMENT Method
) ‘ S 4 " TOTAL
_ FLIGHT SUPPORT . MISSION . CONCURRENT
Function | V| A| C| P| Function| V| A| C| P| Function] v| 4| c| P} v]Aa|c|P
29 |2| |24} 33 |2f2]2 | oaf2]a]s
s| |ale 5| |4
18 1) 3]s 1 3|4
, 5| |sis4 s| [s]s
25 |2 1|4 , 2 1|4
2 1|4 06 5 2 ' 17 314
se 2] |1]s | 2| [1]a
2| 1214, a w6 |s| |3laf7] [s]s
2| |24 s |3laf7] |s]s
2 2 |4 S EITR R 5 |8
2 J2la | . | o6 o] |7 8 | |9
2| |2 |4 6| |7 8| |o
25 ' |2 1 |4 1| lal7 9] |s{u
2 1 |4 7] tel7 }of s
2 1 |4 7 a7 9] |51
2 1 |4 b lef7z o} Is 2
2 1 {4 51 5 1 |6 |1 7 {7 s
z 1 |4 s {146 |1 77 s




SUMMARY OF CONCURRENT AND SEQUENTIAL
WORKLOAD DEMANDS--SINGLE CREWMEMBER

Phase RECONNATSSANCE
Segment 2: EVADE RADAR LOCK-ON Method
| | TOTAL
FLIGHT SUPPORT MISSION CONCURRENT
gggg. Function|{ V| A| c| P| Function| V| A| c| P| Function] v| Al c| P| V KI c
10 29 |2 |3]s | ] 2| |3
20 34 5 5|4 43 Y : 514194
30 12 f2| s} s{4]6 | , rla 1t
40 , 12 6|4 . | ) 6
50 25 2 3 A 2 1|4
60 2 214 49 511)4)3 | 7116
70
80
90
100
110
120
130
140
150
160
170 .
180’

D-6




CUM.
SECS.

10
20
30
40
50
.60

70

80

90

100

110

120
130
140
150
160
170

180

' SUMMARY OF CONCURRENT AND SEQUENTIAL
WORKLOAD DEMANDS--SINGLE CREWMEMBER

1

- RECONNATSSANCE

Phase
‘Segment 3:_ RECONNAISSANCE, GENERAL Method
| | TOTAL
FLIGHT SUPPORT ~ MISSION ' CONCURRENT
" Function | V] Al C| P | Function| Vi A Function| V| A plvialci]r
29 |2 3|4 2 34
5 44 33 2|2 712164
5 5{4 5 5|4
18 1 314 1 314
6 514 6 5|4
6 615 6 615
2| f2]al o6 |s A
54 2 2|4 2 2 |4
2 2 |4 33 2 4 |2 14 |s
2 2 |4 45 5 7 6 |11
2 2 |4 5 7 4 14
2 2 |4 5 7 4 |4
25 |2 2 {4 2 2 |4
2 2 14| a2 5 7 4'1s
2 2.4 5 7 6 |11
2 2 |4 5 7 6 {11
2 2 |4 5 7 6 |11
2 2 {4 5 7 505




SUMMARY OF CONCURRENT AND SEQUENTIAL
WORKLOAD DEMANDS--SINGLE CREWMEMBER

Phase RECONNAISSANCE

Segment 3: RECONNAISSANCE, GENERAL (Cont.) ‘Method

' : ‘ ' TOTAL
FLIGHT | " SUPPORT MISSION - CONCURRENT
ooes | Functton| V| af c| P | Function| v| af c| | Funcrion| v} a| c| 2| v]|a|c]|e
190 2 f2fe) o st {31 ' 7 5|5
200 2| [2]4f Is| Is)7] ; 17 |7]n
210 2} f2ts 5 4l 7 : N 6111
220 21 |24 s| [af7 ‘ : 71 le 1
230 |- 2| f2]s . s| Jal7| | NEANGE
a0 | 2| f21ef. sl fe]7]. | 71 s |1
250 2 2 4| 5 a|7] 7 6 |11
260 2| 2|4 s a7 N 7| e |11
270 2| f2]af 5| |47 7| e |1
280 42 f2 el st stilzlif s o} 711 |4 |5
290 | 2| |2 |4 5|16 |1 | 7|18 |s
300 s 2| |2 | " 2| |2 |4
310 2| |2 04 ss fe| lefs| . | 8| |8 ]o
320 | | l2fe] s |42 7| l6 |6
330 ' 21 12 [s i 32 fuf l3le 3] s e
340 L 2l | af fafefe ! (68
350 | 20 Pl ] , 2| p s
360 s | e 51 6 o




CUM.
+ SECS.

10
20
. 30
40
50
60
70
80
90
100
110
120
130
140
150"
160
170
180

SUMMARY OF CONCURRENT AND

SEQUENTIAL
WORKLOAD DEMANDS--SINGLE CREWMEMBER
Phase RECONNAISSANCE
Segment 4: RECORD SIGHTINGS Method
) TOTAL
FLIGHT SUPPORT MISSION CONCURRENT
Function | V[ A| c| P| Function| v| a] ¢| P| Function] v| a vialc|p
25 2 214 06 |5 2 71 144
54 2 214 2| {214
2 1|4 2 14
2 2|4 56 6 615 8 819
| 2| [2]4 s| [a]2 7] Jele
2 214 5 414 7 6|8
2 204 45 5 7 6|11
2 2 |4 5 7 4|1
2 2 {4 5 7 4 |11
2 2 |4 01 4 6 3|8
2| (214 | 5 71 e ls
31 1 2 1 2] o
;‘ 1|4 55 2 1 {4
25 2 2 |4 ' 2 2 14
2 2 |4 | 42 s 2 |1 7 4 |5
2 2 |4 si lal7 7.1 6
29 2 2 |4 5 4 |7 7 6 |11
2 2 |4 5 3|1 7 5 11
D-9




' SUMMARY OF CONCURRENT AND SEQUENTIAL
WORKLOAD DEMANDS~~SINGLE CREWMEMBER

Phase RECONNAISSANCE
Segment 5: TACTICAL MOVEMENT Method
o | - TOTAL

FLIGHT - , SUPPORT , MISSTON , CONCURRENT
CMs | Funceion| v] a| c| | Function| v| A| cf | Function| v| a| ¢| 2| v|a|c
10 25 [2| [1]a] o6 |5 |2 ' 7| |3]e
20 2 ijaf 0z |5 |5]2 71 lsele
30 54 2 114 ' 11 2 1]4
40 | 2] |2}4 o . 2. | 1] {3j4] 3] |58
so0 | 2| 244 | | 1 |3laf3| |s5]s
60 2| 214 | | el lala]e]| |els
70 2| |2]a] 49 |s|1]s4fs 1[1]e
80 . 29 2| |3]s | ' ) 2| |34
90 B B 4la : | 32 1] |3la]s 7(8
100 s |54 o 1| |3lafe] [8]s
110 | 51 [s|s el lala)ol |ols
120 30 |2 |2lsf ‘ N 2| |2 |a
130 se 2| [1fe] 33 2]z} | a2 3]s
140 o |2 244 e c320 |1 3{4 |3 5. 8
150 " 2| |2 |4 - 1] Ialafsl [sle
160 2| |2 |a ' © fat laje e} |68
170 2 { |2 |4 49 s{1 4|3 , 7°|1 16
180 |

D-10




HUMMARY OF CONCURRENT AND SEQUENTIAL
WORKLOAD DEMANDS--SINGLE CREWMEMBER

Phase RECONNAISSANCE

Segment 6: TRANSMIT REPORT

Method DIGITAL

TOTAL

FLIGHT SUPPORT MISSION CONCURRENT

gggs. Function| V] A| c| P| Function| V| A Function{ V| A Pl vialclrp

10 25 2 4 06 5 71 Fala
20 2 4 35 5 71 Isls
. 30 2 4 5. . 7 7 1
40 2 4 s ANEE
50 2 4 5 7 7|11
60 2 4 5 , 7 7|11
70 ! 2 4| 5 7 7|1
80 2 4 5 7 7111
90 2 4 5 7 71
100 2 4 5 7 7|11
110 2 4 5 7| |7 In
120 12 4 5 7 7 11
130 2 4 5 7] |7 |
140 2 | 4 5 7| |7 n

150 2 4 51 s {1 7{1]s |5

160 2 4 5 |1 71|85

170
180
D-11




SUMMARY OF CONCURRENT AND SEQUENTTAL
‘WORKLOAD DEMANDS--SINGLE CREWMEMBER

Phase TARGET SERVICE | ‘
" Segment.7:_ACQUISITION | ' Method__AUTO SEARCH
. o - . TOTAL
FLIGHT | SUPPORT MISSION ~ CONCURRENT
cogs. | Function| vl a| c| p| Function| v| a] c| P| Function| v| 4| c| 2| v]|a|c|P
T 29 |2 [3]4f .45 |s]1]|s]3 AR EAR;
20 5 4 ‘ ' 5 4
30 5 s|a ‘ ’ . : 5 5|4
s | 25 f2| |2f{s] 06 |5]| |2 7] |a]s
50 {2 |2 - ‘ - 2| |24
60 s |2 [ife] ' 1 2| |14
0 | Tz 2l = |2]2]2 2|24 |4
8o | "2 2 4 s6 |6 415 . 8l |6l
90 2| |24 s| [a]ef| | 71 |6 |8
100 2y (2 )e] 5 42 . 7 6.6
" 110 2| f2laf Sl es s| a7 7| e |n
120 |. {21 2 {4 E ' 5| |2 7] |4 s
130 2| l2fa | 1t | st 2] 7| o1
140 | SR 2 I AR - 16 - |4a] |6|a |6 | |8 8
150 SO P3N B P2 U3 S B 26 le| |e|s 8| |8 |8
10 | 2| |2 Ja - [ or fs| |e]s |7 6, 8
170 31 2| f2 |4 - | 2| |2 |4
180 2 14 , | e 2 16
D-12




SUMMARY OF CONCURRENT AND SEQUENTTAL
WORKLOAD DEMANDS~-SINGLE : CREWMEMBER

Phase ' TARGET SERVICE
Segment 8: ACQUISITION . ~ Method__FROM LASER CUEING
. | . | TOTAL
FLIGHT SUPPORT MISSION CONCURRENT

gg’és. Function} V] A| C| P| Function| V| A| C| P] Function| V| A] C| P] V|JA|C|P

10 | 25 |2 |1]4] o6 |5 2 7] 3]+

20 E: 214 , 2| |2}
30 ~t2| f2]e | 38 3 4| 3] 2[3]s

40 se {2 f1]af . i} 1ala] 3] lafs

50 2 14 | 3| &) 2135]4

60 2 114 ' 2 21 4] |34

70 2| |1]a] , 4y 4 6 518

80 2 1]4 49 s| 143 o a 7 57

90 | |
1bq ' | | !

110

120 2 2 |4 6 6|4

130 2 2 |4 7

140

150 ‘

160

170

180

. . D-13




SUMMARY OF CONCURRENT AND SEQUENTIAL ° \
WORKLOAD DEMANDS~~SINGLE CREWMEMBER :

Phase TARGET SERVICE'

~ Segment 9: ADJUSTMENTS, AREA WEAPONS | " Method__DIGITAL
| . | . TOTAL
' FLIGHT . ' SUPPORT MISSION . . CONCURRENT

gg’és Funétion| V| Al c| P| Funceion| v| | c| p| Function| v 4| ¢| 2| v]|a]c|
10, 25 2| |2|4] 06 |s| |2 ‘ A R
20 otz | 2] | | 12t |2
30 2 214 39 |s|1]3]1 ' | 7l1]s
40 | os4 2| |2fe] _ . 2 2
50 2 214 - ' 46 3 34} 5] |s)8’
60 2| |24 4 | st belels] lels
0 | 2] |2f4 oo fs| fajal] s
80 31 2 2|4 ' | ; 2| 24
90 | .25 {2 f2]a] 42 |s| lal7 71 s
100 2| |2]a ' s| 1311 71 s
110 | 2| 2|4 st |s|1]e]1}| ' 71118
120 2| 12 1a] 15111611 , ’ , 7 |18
130 2 2 la | , 2 | |2 la
140 - 2 2 4| .' E | ' 2 2 |4
10 | L 2| {24l ) | ) 2| |2
160 | 2| |2 4| . | ' | 2 | 2
170

180

D-14




CUH-

.SECS. |

10
20
30

40.
50

60
70
80
90
100

150,

160

170

180

SUMMARY OF CONCURRENT AND SEQUENTTAL
WORKLOAD DEMANDS~-SINGLE CREWMEMBER

Phase TARGET SERVICE !
Segment 10:__ADJUSTMENTS, AREA WEAPONS Method__VOICE
: | ' . | TOTAL
'FLIGHT SUPPORT MISSION CGNCURRENT
" Function| V| A| C| P| Function| V| A Function| V| A viajcie
25 2 1| 4 06 | 5| 71 13]4
2| |24 ) 2| 2]
Co 2] f2fs] @ 3 2|3]ef7?
2| |2]4 3 2|36
54 |2 1|4 . 46 3 5 4|8
2| |2]4 5 ANE
2| 214 ' 57 |4 6| |sl|s
2| 214 4 6] |3]s
2| |214 5 7| |6 |s
31 2| |21 2| |24
2| s 2| 1[4
49 |5 s| 14134
D-15




SUMMARY OF CONCURRENT AND SEQUENTIAL.
WORKLOAD DEMANDS--~SINGLE CREWMEMBER

Phase TARGET SERVICE
Segmeﬁt ll; DESIGNATE FOR PGM Method
. TOTAL

‘ FLIGHT - SUPPORT MISSION CONCURRENT
gggs Function| VjA|cC|P ‘Function| V| A Function| V| A via

10 54 2 4 2 2
20 2 4 33 2| 2| 2 4i2|4

. 30 2 4, | 48 |4 6| |s
40 2 s w0 a2f1]af1] ANE
50 2 4 ! 71 s ’ 9| s
60 2 4 71 |a ) ol l6ls
70 2 4 2(1{3]1 4115
80 2 4 39 s1f3]t 741 ls
90 2 4 s|1]2 711 |4
100 2 4| | 13 |s 7] a8,
110 2 4 5 7| s
120 2 4 5 7.1 |4
130 12 2 4, 2 5 |4
140 2 4 2 6
156‘

160

170

180

D-16




CUM.
SECs.

10

20

.30

© 40

50
-+ 60
70
80
90
100
110
120
130
140

150

160 -

170

180

Phase

SUMMARY OF CONCURRENT AND SEQUENTIAL
WORKLOAD DEMANDS--SINGLE CREWMEMBER

. TARGET SERVICE

Segment 12: ENGAGEMENT, AIR-TO~GROUND .

Method AUTONOMOUS, LOAL

‘ x TOTAL
FLIGHT SUPPORT MISSION CONCURRENT
Function| V] A| C ‘p Function| V| A| C| P| Function| V| A vialc
s |2 2|4 | 2| |2
2| |24 33 2|22 424
2| {2]4] | 48 |4 6| |s
2 2|4 4 6 5
2| |24 | o1 |s 71 e
2 2|a| | 37 s 71 |6
2 2 |4 5 71 |a
03 -|af |s|a 4 s
2 114 2| It
53 [1] f214 1] |2
12 1|4 2 1
2| lzfa] 13 fs| [2]a 1| |a
2| {2 |s s| {211 23 |s 12| |o
2| |2 |4 s| 211 s|1 12| |6
|2 2 |4 s |21 7 4
2 2 |2 s| |2 |1 7| s
a2 2| s |a J 2| |Is
2| |6 |a 21 s

D-17




CUM.
SECS.

10
20
30
40
50
60
70
80
" 90
100
110
120
130
140
150
160
170

180

SUMMARY OF CONCURRENT AND SEQUENTIAL
' WORKLOAD DEMANDS--SINGLE CREWMEMBER -

] f [

Phase TARGET SERVICE

Segment 13: ENGAGEMENT, GROUND TARGET

[

'Method AUTONOMOYS, LOBL

) : TOTAL
.'FLIGHT' SUPPORT MISSION CONCURRENT
Function| V| A| ¢| P| Function| v| a| c| P| Function| v| al ¢| 2] v]|alc
' 54 2 1] 4 33 2| 2} 2} 4213
2] [1]a 48 | a4 6| |
2 214 19 4 2| 4 B A i |7
2| |24 s{1fe]1 4 11|
03 &l |s5la4 37 5 9 91s
s [s]a 5 9| |9
s3 2] l21a] 13 la| |1]a 6| |3]s
21| |24 s| 21| 57 |a 1| |71s
4 2 |4 5 211 23 |s 14|1 | 10| 9
sl 214 s| {21 ' 9| la]s
12 2] [s{a 2| s |4
2| 6|4 2| |6 |s

r-18




SUMMARY OF CONCURRENT AND SEQUENTIAL
WORKLOAD DEMANDS~-~STNGLE CREWMEMBER

Phase TARGET SERVICE _ ‘
Segment 14: ENGAGEMENT, GROUND TARGET Method REMOTE DESIGNATION
o | ' ' - . TOTAL,

. FLIGHT " SUPPORT MISSION CONCURRENT

gg?s Function| v] a| c| | Function| v| a| c| | Function| v| af c| 2| v]alc|e
10 25 |2f [2{4] 41 . 3| 4f 3 2{3]6]7
20 2 214 3} 4 , | 2|3|s6]4
30 2| [2]4] 1 [3]s ‘ 2|36 |4
40 2| |2]4 3l |ale| | . ls) efio
50 |. 2 2|4 I EIRE . 21367
60 ,‘ 2] |214] 42 |5 2|1 : 7 415
70 2| |24 5 474 , 17 6|11
80I 2 2 |4 5 417 1 1 71 le |11
90 121 |24} s| {47 | 71 e |12
100 {2y f2 s s| {47 ‘ 71 e [0
mo | - . f2| {204 o7 |s| |s|z 71 1716
120 29 5 5 |4 \ 1 s 5 {4
130 | s 5 {4 , 54 15 |a
140 25 f2| f2le| 55 fei |65 , s |89
150 2 |2 |a : st a2l - - | 7 6 |6
wo | T e s 1. | 121 I3 e
170 | 2| |2 |4 R IE: b e s
180 : 121 |2 §s 3 s| lafr |7 | |6 s

'D-19




SUMMARY OF CONCURRENT AND SEQUENTIAL
WORKLOAD DEMANDS--SINGLI. CREWMEMBER

Phase TARGET SERVICE

Segment 14: FENGAGFMENT, GROUND TARGET (Cont.) Mcthod REMOTE DESIGNATION

TOTAL

FLIGHT . SUPPORT MISS10N CONCURRENT

gg:s  Function| V] Al c| P Functionl Vi A] C| P} Function| V| A] C} P V1 Al C
190 ]2 21 4 5 sl 14 7 6
200 2 21 4 50 31 4f 3] | 213]e6
210 2 214 3] 4| 3 : 2136
220 | 2| 214 3|4l s 1 2|36
230 2 2|4 AE 21316
240, 53 a-c |2 214 . ' 2| {2
250 d |4 216 1 2
260 : 2 1] ‘ ‘ 2 1
270 2 1] 23 slilela ]
280 2 1|4 49 314}3 ' 2|31}s
290 31 2] 2]s ] o K W 2 [
300 o2 {2 1a ' 2 2
310 ‘
320

330

340

350

160

n-20




CUM.
SECS.

10

20
30
40
50
60
. 170
80
90

100

120

130

140
150
160
170

180

Phase

SUMMARY OF'CONCURRENT AND SEQUENTIAL
WORKLOAD DEMANDS--~SINGLE CREWMEMBER

TARGET SERVICE

Segment '15:

ENGAGEMENT, SOFT TARGETS

Method CANNON FIRE, HOVER

TOTAL
FLIGHT SUPPORT MISSION CONCURRENT
_Functidn Via|c|P| Function| V] A] c| P| Funetion Vi Ay Cl P} VIAjC|P
29 5 4|4 L \ 5 414
25 2 114 2 1]4
1y }2 06 5 2 6 4

2 1|4 41 3[4]3 2{3|51}7
2 14 3|4 2 13|54
2 14 3|4 2135 |4

2 114 5 4l6 7 s |10
2 A 31413 2 {315 1(7
29 5 4 |4 s 4 14
5 4 {4 5 4 |4
] 18 6 5 14 6 5 |4
6 6 |4 6 6 |4
2 1 |4 2 1 |4
2. 1 {4 . , 36‘ 5 3jn|z 4 |5
03 4 s |4 4 5 |4
2| |1 s 21 s
53 2 2 |4 2 2 &
14 2 |4 4 2 la

., D-21




SUMMARY OF. CONCURRENT AND SEQUENTIAL
WORKLOAD DEMANDS~--SINGLE CREWMEMBER

[ )
Phase TARGET SERVICE
- Segment 15:_ ENGAGEMENT, SOFT TARGETS (Cont.) Method CANNON FIRE, HOVER
» ' ‘ TOTAL
FLIGHT SUPPORT MISSION CONCURRENT
gggé. Function| V] A| C| P| Function| V| A} C| P} Function|{ V| A] C{ P|] VJA]C
' 190 21 1)a] 1
> 2
200 2 1{4 _ 01 5 4l 41 7 5
210, |2 14 ' 22 3 2| 1] s 3
220 | 2 114 ‘ s 214 7 3
. \
‘ 230 12 |2 514 ‘ 2 5
240 21 |64 2 6
, 250
-
260
, 270
280
‘
290 ' , , 2
300
310
320
330
340
)
350
360
)

> : D-22




CUMQ
SECS.

10
20
30
40
50
60
70

" 80

90

100

110

120

130

140

150

160

170

180

SUMMARY OF CONCURRENT AND SEQUENTIAL
WORKLOAD DEMANDS--SINGLE CREWMEMBER

§

Phase TARGET SERVICE
Segment 16: ENGAGEMENT, SOFT TARGETS Method FFAR, DIRECT
| | | TOTAL -
FLIGHT SUPPORT MISSION CONCURRENT
Function| V| A| ¢| P| Function| V| a| c| P| Function| v| 4| ¢} 2| v|a{c]e
25 |2 2| 4 06 5 2| , 7 4|4
2| |24 41 3| 4| 3 ‘ 23|67
2 2|4 3| 4 21364
2 214 s| |ale 7 6] 10
2 2|4 3{ 4|3 2|36l
21 {214 42 |5 4l 7] . ' 7 6|11
2 2|4 5 47 7 6|11
2 2|4 5 sl7] : 7 6|11
2 2|4 5 3{1 7 515
2 2 |4 07 5 512 7 716
29 2| 3]s - I EYNEL
s| |4 | 5| |4
5 5 (4 5 5 {4
18 le] lsls | ‘ 6| le|s
6| l6fe 6 | |64
25 f2 | [2]6] | 2| |2 4
2 2 |4 50 314 |3 2 13 le |7
2 2 4 343 2 1316 |7
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SUMMARY OF CONCURRENT AND SEQUENTIAL
WORKLOAD DEMANDS--SINGLE CREWMEMBER,

'

Phase . TARGET SERVICE
Segment 16: ENGAGEMENT, SOFT TARGETS (Cont.) Method FFAR, DIRECT
| o ” ‘ TOTAL
- FLIGHT SUPPORT MISSION CONCURRENT
. ggzé' Function | V] A|C|P Function| V| A} C} P Eunction V] Al C| P vV ]arjcC
190, 2| {24 (Cont) 3| 4 2|36
50 \
200 2 2|4 : 36 5 317 5
210 03 4 514 ‘ . : 4 5
220 af sl : , 4 5
230 53 2 2|4 ' 12 2
240 2 2 |4 : 2 2
250 e f2 e ‘ ‘ 4 2
260 . 4 2 {4 ' o 19 - |5 6lal9 8
270 |4 2 |4 23 {s| 2|1 }9 4
280 12 2 5 |4 21 Is
290 . 2 6 |4 ‘ S T 12 6
300
310
320
1330
340
350
360.

D-24




CcuM,
SECS.

10

20

30
40
50
60
70
80
90

100

110

120

130

140 .

150

160

170

180

Phase

SUMMARY OF CONCURRENT AND SEQUENTIAL
WORKLOAD DEMANDS--SINGLE CREWMEMBER

TARGET SERVICE

. Segment 17: HANDOFF, GROUND TARGETS

Method DIGITAL

TOTAL
FLIGHT SUPPORT MISSION CONCURRENT

Function| V| A| C| P| Function| V| A{ Function| V| A via .C P
54 2 214 33 212 4121414
2 214 ' 01 5 7 68

it |2 |2f4| 42 |s 7| e
2 214, 5 7 611

2 214 5 7 6 )11

2 214 5 7 6111

2 2|4 5 7 6 )11

2 214 51 511 7111815

2. 2 14 511 7. 18 1}4

'D;ZS




CUM.
SECS.

10

20
30
40
50
60
70
80
90
100

110

120

130

140

150

160

170

180

SUMMARY OF CONCURRENT' AND SFQUENTIAL
 WORKLOAD DEMANDS--SINGLE CREWMEMBER

Phase TARGET SERVICE
Segment 18: HANDOFF, GROUND TARGET Method VOICE
, ‘ o ; , TOTAL
FLIGHT SUPPORT MISSION CONCURRENT
Funétion | V] Function| V| A Function| V| A vialc
54 2 33 2| 2| |24
2 27 3 5 4
2 4 6 7
) 48 4 6 5
2 o1 5 7 6
31 |1 1 2
2 2| |1
2 50 3 2 {3 |6
3
) 3 713
D-26




SUMMARY OF CONCURRENT AND SEQUENTIAL
WORKLOAD DEMANDS--SINGLE CREWMEMBER

Phase TARGET SERVICE
Segment 19: HANDOFF TARGET Method 'LASER CUEING
. . TOTAL
LIGHT ' SUPPORT MISSION CONCURRENT
ggﬁé, Function vla C| P| Function 'v{ A} c| P| Function| V[ A| c| P} viaA]|cC
10 54 2 2| 4 : 2 214
20 | |2} |2|4] 33 |2|2]:2 4|24
30 2| 24 | 48 | 4| |3la]e] |s]s
40 | 2| {2{al ‘ . : 4l |3lale] |5
50 2| {2]4 ] 24 3141 3] 2]3]e
60 - 121 1214 | p 4|3l alalel3]els
70 | 2 2 {4 oo ' | ]2 211} 4 4
80 ‘ 2 2 |4 ‘ “13]4 2136 s
90
100
110
120
130 ‘
140
150 ‘
160
170
180

D-27 .




SUMMARY OF CONCURRENT. AND SEQUENTIAL
" WORKLOAD DEMANDS--SINGLE CREWMEMBER

Phase __TARGET SERVICE ‘
Segment 20: HOLDING CHECKS Method
o TOTAL
FLIGHT . SUPPORT MISSION ~  CONCURRENT
gg}gé‘ Function ‘V' A}l C] P| Function| V| A] C| P| Function] V| A| C| P| V]|AC|P
10 25 2] |214 1. 2| |21
20 2| {2]4| s5 |e| |e]s 8| |89
30 |2 24 5] |af2 , | 7 616
40 | | 2 214 05 5 6 71 18|
50 2 2144 5 2 7 4 |4
60 ‘ 2 204 6 6 ‘ 8 8 |4
70 ]2 214 5 211 | 7 415
8o | 2 2 |4 16 6 : |8 8 |4
90 ‘ 2 2 |4 7 6 o) |8 s
100 | 2 f20a| o8 |6 [6]1 8| l8]s
110 2 2 |4 ) 6 612 S 8| |8 |6«
120 | 2 2 |4 6 6|2 8 8 |6
130 2| |2 |s 16 6|2 8| |8 |6
140
150
160
170
180

D-28




CUM,

SECS.

10
20
30
40
50
60

70

80
90.

100

110

120

130

140

150

- 160

170

180

SUMMARY OF CONCURRENT AND SEQUENTIAL
WORKLOAD DEMANDS--SINGLE CREWMEMBER

Phase TARGET SERVICE
Segmeﬁt 21:_ OVERWATCH Me;hod.
‘ | . TOTAL
FLIGHT SUPPORT MISSION CONCURRENT
_ Function| V| A| C| P} Function| V| A}.C Function| V| A ' ViA|C]|P
29 5 41 4 5 4| 4
5 414 5 4|4
25 2 1{4 55 6| |6 8 719
2 1|4 5 4 7 5]4
2 14 06 |s| |2 , 7 34
54 2 114 33 2|21} 2 412134
2 14 27 3 2 4|8
2| fi]s 4 6| [6ls
2 1|4 .32 4 6 518
2 1|4 © 09 2 4 3|8
2 114 6 8 716
2 1|4 2 1|4
31 1 2 49 5 4 6 6 {3
12 1|4 2 1|4
25, 2 2 |4 2 2 |4
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SUMMARY OF CONCURRENT AND SEQUENTIAL
WORKLOAD DEMANDS-~SINGLE CREWMEMBER

Phase TARGET SERVICE
Segment’22: KECEIVE HANDOFF Method VOICE
| | TOTAL
FLIGHT SUPPORT MISSION CONCURRENT
gg’és. Fungt:ion viajclrep Funcéion v| A} c| P| Function V‘ Al C| P Jvlalc
10 25 |2 1|4 o6 5 2 7 3
20 2 |1]a 41 3| 4f 3 2|3]s
30 - 21 |14 3| 4] o | 2|35
s | 2 14 3| 4 ) 2l3)s
50 2 1|4 s{3la]s , 713]s
60 | 2| |1]a 3laf3]| 2|3]s
70 2l e sz L |s| a7 ] 7l |s
80 2 14 5 47 : R 5
90 2 14 s| 4] , AR E
100 ]2 14, 51 jal7 | 7] s
110 2| |ifef o7 s| |s]2 1| 7| |&
120 |
130
140 :
150
160
170
180

D-30




CcuM.

SECS.
10
20
30
40
50
60
70
80

90

100

110

120

130
140
150
160

170

180

‘ SUMMARY OF CONCURRENT AND SEQUENTIAL
WORKLOAD DEMANDS--SINGLE CREWMEMBER

Phase TARGET SERVICE ,
Segment 23: TEAM COORDINATION Method
. - | : TOTAL
FLIGHT SUPPORT MISSION CONCURRENT
Function Al c| p| Function| v| a| c| P| Function| v| &} | | v|a|c]|P
29 3|4 33 2| 2| 2 a|l2]s|a
| 3|s | s| 3]s
3|4 06 5 2| | 46 s{ s 1d |[s)s4
314 5 4] 100 |68
3|4 5 s 1d |s|s
314 50 3|43 101 3 | 10} 11
314 31413 513]7|7
34 34 51374
18 514 6 5|4
6|5 6 6 |s
1|4 2 1|4
54 1144 2 114
2 |4 - | | 32 1 al3l |s]s
2 {4 4 416 6 |8
2 |4 4 46| |s |8

D-31




CUM.
SECS.

10
20
30
40
50
60
70,
80
90
100
110
120
130
140
" 150
160

170

180

SUMMARY OF CONCURRENT AND SEQUENTIAL
WORKLOAD DEMANDS--SINGLE CREWMEMBER

Phase TARGET SERVICE, AIR-TO-AIR
Segment 24: ACQUISITION - Method FREE SEARCH ,
E ToTAL

FLIGHT SUPPORT MISSION CONCURRENT
Fudction| V] A] ¢| P| Function| V| Al C| P| Function| V| A v A C| P
25 2 114 06 |5 2 71 | 3]s

s 2| |1]a | 2| 1]

2| l21a] 35 |2]2]:2 ala2lala

2 214 . o3 |t 3 5|8

2 2|4 4 6| |e]s

2 214 15 4 6 8|8

2 2|4 2 4 6|4

2 2|4 49 s{i|a]3 7|1]6]|7

2 2lal " 27. |3 5 518

2 214 4 6| |7]s
2 2 14 20 |4 1|4 9 6 |12
2 2 |4 6| |els 1| |12

2+ 214 7 2 9 4

D-32




CUM.
SECS.

10

20

. 30
40
50
60

.70
80
90

100
110

120
130

140

150 -

160
170
180

Phase

¢

SUMMARY OF‘CONCURRENT AND SEQUENTIAL
‘'WORKLOAD 'DEMANDS--SINGLE CREWMEMBER

TARGET SERVICE, AIR-TO-AIR

Segment 25: ENGAGEMENT AIR-TO-AIR

Method FRCM MASKED POSITION

‘ TOTAL

FLIGHT SUPPORT MISSION ',  CONCURRENT
Function| V] A| C| P| Function| V| A} C! P| Function| V| A} c] P| viaAlcC]|P
25 |2} |2]4 06 |5 2| 71 |els
2 2|4 5 2 | 7 41
56 |2 1|4 2 14
2 1|4 | 48 4 346 4|8
03 4 514 4 348 CRE
]2 1{4 4 31416 418
{2 1{4 20 |6 6|4 8| |78
2| f1]al 6| |64 ' s| |713
2 1|4 7 2 8|4
|2 1|4 7 2 8 {4
2 1|4 36 sl b3tz |als
.53 2 2 |4 2 2 |4
4 2 |4 4 2 |4
2 1]a ) 48 4 3la e 4 |8
2 14 4 alale 4 |8
2| |1 |e 23 |s|ilela 7|17 |s
12 2 5 |4 2 s |4
2 6 |4 2 6 |4

D-33




SIMMARY OF CONCURRENT AND SEQUENTIAL
WORKL.OAD DEMANDS--SINGLE CREWMEMBER

Phase TARGET SERVICE, AIR-TO-AIR ‘
Segment 26: ENCAGEMENT AIR-TU-AIR | . Method RUNNING FIRE, CANNON
) o | TOTAL
FLIGHT SUPPORT : . MISSTON ~ CONCURRENT
g;?g Functton| v1 A|.¢| P| Funceion] v| a| c| P| Punceion| v| A] ¢| p| v]a]c]p
10 58 |af |3]s]. | : i K 3|4
20| o {a] |3fal i : 36 | s| 31| o9f |efs
30 28 2 2|4 ' | 2 2|4
40 L] [z2]e , ' ' . ‘ 2 2|4
50 ‘ 2} [21]a ' , , 22 sf | a7 4|8
60 . 2l 214 . 5 2l 4] 7 a8
70 12 2 5|4 2 s 14
. 80 21 le]a ' 2 64
90
100
1106 | :
120
130
140
150
160
176 |
180

D-34




SUMMARY OF CONCURRENT AND SEQUENTIAL
WORKIL.OAD DEMANDS--STNGLE CREWMEMBER

Phase " TARGET SERVICE, ATR-TO-AIR
Segment 27: ENGAGEMENT, ATR-TO-AIR Method RUNNING FIRE, MISSILE
' , TOTAL
FLIGHT . SUPPORT MISSTION CONCURRENT
gg:;. Function| V| A} C| P] Function| V] A C‘ P| Function| V| Al. C| P} V] A{C|P o
10 58 4 3| a : 4 3|4
20 4 3|4 : .36 5 3l 1] 9 6f5
30 03 4 sla o ' ' 4 5|4
40 af |s]e 1t el Isla
50 ' 4 514 . ‘ 23 S| 1] 6} 4] 9 11| 8
60 |- 12° |2 514 , 2] ]s5}s
70 2| [s]af| | 2 5|4
80 2 slal o06. |s|. |2] 7 714
%0
" 100 |
}uo '
120
130 ‘
140
150
160
170
180

D-35




CUM.
CECS.

10

20

30

. 40
50
60
70
80
90
160
110

120

130

140
150
160
‘170

180

SUMMARY OF CONCURRENT AND SEQUENTIAL
WORKLOAD DEMANDS--SINCLFE CREWMFMBER

Phase TARGET SERVICE, AIR-TO-AIR

Segment 28:__HANDOFF AERIAL THREAT Method VOICE
s : ‘ , | TOTAL

© FLIGHT SUPPORT MISSION - CONCURRENT .

Funétion V] A} C P Funciion Vi A] C} P Funébion VI Al C] P ViAJClP

25 |2 2] 4| , 06 5 2 7 4

54 2 2|4 | 2 2|4

2 24 13 2| 2} 2 s|2]4fe

2| |24 | | 327 |1 3 4 3. ]|s]s

2 214 4 4l 4} 6 6|8

2 2laf 15 4 | 6|l ales g|s

2| {2]4 | ‘ 2| |4 sl 1s)a

2 214 49 spifsju} . 22 |3 34 01|89

2 214 50 34l 4 s{a | 63]11f1

2 24 3{4f3 2|36 |7

2 2|4 '3}4]3 2131617
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SUMMARY OF CONCURRENT AND SEQUENTTAL
WORKLOAD DEMANDS-~-SINGLE CREWMEMBER

Phase TARGET SERVICE, AIR-TO-AIR ,
Segment 29: RECEIVE HANDOFF ’ Method VOICE
. L | TOTAL
FLIGHT , SUPPORT | MISSION CONCURRENT
‘S:ggé. Function ] V] A| C| P} Funciion] V| A] C| P| Function]| V{ A] C|] P Y'A? c
1o | 25 2 |214] o6 |s| |2 | 7] |a]s
20 - 2| |2]4}. , 2 2|4
30 54 2 1|4 33 2| 2|2 | a213ls
40 12 2|4 " . 32 il {3lala] [s]s
50 2 214 4 s]a]e 6|8
60 2 2 4 41 3/4]3 21316
70 2] 2 ]e : slafale , 71316
80 2| J2fs]| s]3]af6 o 713 |6
90 2| l2]a] | IR ERR 2136
100 2] ]2 e | a6 |3 |3]a )]s |s|e
110 | 2 26| | 5 214 |7 4 |8
120 . 2 2[4 | 1 s |a 6|4 |6 8
130 ‘ 2 2 |4 2 4 4 6 |4
140 . 2 2 |4 23 )a s |3 ]6 |4
150 2 2 |4 49 I RIRRE 27 4 sla fo |1 |7 |8
160
170
180
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APPENDIX E
3 FUNCTION ANALYSIS WORKSHEETS

(REVISED TO REFLECT AUTOMATION OF SELECTED SUBSYSTEMS)

E-1




FUNCTION
'NO.

APPENDIX E
TABLE OF CONTENTS

FUNCTION ‘ Page .

01
02
03
04
05
06
07
08
09
10
1
12
13
14
15
16
17
18
19
20
13
22
23
26
25
26
27
28
29
30

Acquire Position Data, AutomaticC......eceaeeesvcccsasas.E=4
Acquire Position Data, Shift From Known Point...........E=5
Align Headiﬁg on Target Bearing....................}....E-G
Assess Damage....evececcrccvsttssrsosacsssssccscnvescsscEr]
Check Aircraft Systems (Holding)............,...;3....M.E-8
Check A/C Systems (Power Change).......oceeeqeescssscessE=9
Check Course Requited.............;....;...............E-IO
Check Sensor Operation;................................E-ll
Check Sight8.ccuicevreesenasesccacescnsasscnsansansaseesE=l2
Coordinate Mission....ccevevceccacncssconssssessensases E~13
Cootdinate Target Selection............................E—14

Deploy to Covel‘.......--.....-...................----..E-IS

'

Designate Target.......................................5—16.

‘Detect Aerial Threat, Automatic Search, Cueing.........E=17

Detect Aerial Threat, Unagded..................;.......E-18
Detect Target (Ground), Free S€arch.......oeeeeeecescss E~19
Detect Target, Prepoint, Auto Cueing....ceocccecceecces E=20
Establish Position (Firing or Observation.......ccee...E-21

Estiﬂate Ran8e| Automatic.......m...................,..E—Zz

_Estimate Range, Unaided Estimation......eeceeeeeeeecesE=23

Evaluate Positlon...c.ivieeenceeevansesecccesasccsseessE=24
Fire Cannon............................,.........,.....E-ZS
Fire Weapon......ccoeveecuiietietincersecascnsccerensessE=26
Handoff Target, Laser Cueing.....................,.....E—27
Hover Hasked...........................................2-28
Identify Target....cceuceeeciiccccsccnnencaccaccncsssBE-29
Maintain LOS With Target......cceciucvceenreansoansessE=30"
Maintain Separation Between Aircraft.....cecceeeeeoeec.E=31
Maneuver NOE.......ccvcvieeccecsccssossssnsconcsoscsessE=32

Mask Aircraft, Lateral......cceieiiniiiinecrnncereecees B33

-



FUNCTION
NO.

FUNCTION ’ Page

31
32
33
34
35
36
37
38
39
40

4
42
43
44
45
46
47
48
49
50
54
52
53
54

' 55
56
57
58

Mask Afrcraft, Vertical..ieeeecisecsoncercesencososssasE=34
Monitor Terrain, Aerial Approaches......icieveeesnesss E=35
Monitor Threat Warning DisplayS..ccceevercansecscnceeas E=36
Perférm Evasive Maneuvers...........a...........,....;.E-37
Prepare Report, Digital Message Device....ccccecevsne. . E~38

Prepare Weapon, Fire and Forget/Cannon.......ceceeeee..E=-39

. Prepare Weapon, Laser Cueing..ccccceescensccacqsoaeess E=40

Receive Handoff, Laser»Cueing......¢.......;....s,.....E-AI
Receive Message, Designation Coordination, Digital.....E-42
Receive Message, Standard, Digital.covevevessoesisneas s E=43

‘Receive Message (Standard), Radio, Voice.ieoeessoeeees E~b44

Record Target Data..................................... E-45
Respond to Threat Warning Signal....1..................Eh46
Stabilize ALTCTaft.eveeeeseeoseneesasosessoasesononsessEmt?
Survey Target Area, Automatié‘Search...‘...,.......u...E-48
Survey Tafget'A;ea, Manual Control, Visual Seafqh......E—AQ
Survey Waypoint.eeeeseceescossssasccscccoccnnsasnasesss E=50
TEACK TATEEL. . neseeennesnessensserassnasannecensnsnns E=51
Transmit Message (Brief), Voice, Brief...eeceeeeceeees s E=52
Transmit Message (Standard), Voice.....................E 53
Transmit Report, Digital...............................E S4

" Unmask Aircraft Lateral...............................E—SS

Unmask Aircraft, Vertical.......,...................... E-56

i Unmask SensoT...eesessseosossessosossnansoasancasanssssE=57

Update Doppler, Overfly Stored Waypoint.......eeeeeeee E=58"
Update Doppler, Remote Landmark.......;................E-S9
Estimate Adjustments,'Autoﬁatic.‘.....,.,......;.......E—60
Engagement, Air-to-Air, Establish At;ack Run....;..;a..E;Gl
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APPENDIX F
SUMMARIES OF CONCURRENT AND SEQUENTIAL WORKLOAD DEMANDS

(REVISED TO REFLECT AUTOMATION OF SELECTED SUBSYSTEMS)
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Engagément, Ground'Target, Aufonomous, LOBL +vevveeee..F-18
Engagement,‘Ground Target, Remote Designation ........F~19

Engagemeht,'Sof; Targets, Cannon Fire, Hover .........F-21

- Engagement, Soft Targets, FFAR, Direct cesessansasssesF=23

Handoff, Ground Target, Digftal .....eeeeessesacsocssoF=25

Handoff, Ground Target, VoicCe .ticececevcescssccesensss F-26

Handoff Target, Laser Cueing ...........f.............F-27
Holding CheckS .eecesscevccssssacsoceossssesssssccnness F=28
OVETWALCR vasuerenerevoesnosnnnssasesscassensnesnsesssF=29
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Teaﬁfcootdination ..ol...to.-;;.c;l.ol.;.-...o...‘olt.F-31

TARGET SERVICE, AIR -TO-AIR

Acquisition , Free Searchi.cceceseicrieccsasvresceneesF=32

Engagement Air-to-Air From Masked Position ......e....F-33
Engagement Air-to-Air, Running Fire, Cannom sisseessv F=34
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FUNCTION

FUNCTION

NO.
01 Acquire Position Data, Automatic
02 Acquire Position Data, Shift From Known Point
03 Align Heading.on Target Bearing
04 . Assess Damage ‘
05 Chec Aircraft Sys%ems (Holding) '
06 -Check A/C Systems (Power Change)
07 Check Course Required
08 éhéck Sensor Operation
09 Check Sights
10 Coordinate Mission
11 Coordinate Target Selection
12 : Deploy7to Cover
13 Designate Target
14 Detec; Aerial Threat, Automatic Search, Cueing
15 - Detect Aerial Threat, Unaided
16 Detect farget (Ground), Free Searéh
17 Detect Target, Prepoint, Auto Cueing
18 Establish Position (Firing or Observation
19 Estimate Range, Automatic ‘
20 ‘ Estimate Range, Unaided Estimation
21 Evaluate Position '
22 Fire Cannon
23 Fire Vieapon
24 Handoff Targgt; Laser Cusing
25 Hover Masked ‘
26 Identify Target
27 Maintain LOS With “arget
28 Maintain Séparation Between Aircraft
29 Maneuver NOE
30 Mask Aircraft, Lateval
31 Mask Aircraft, Vertical
32 Monitor Terrain, lferial Approaches

F-3




FUNCTION

FUNCTION

NO.
33 Monitor Threat Warning Displays
34 Perform Evasive Maneuvers
35 _ Prepare Report,_Digital MessagélDevice
36 Prepare Weapon, Fire and‘Forget/Cannon "
37 Prepare Weapon, Laser Cueing '
. 38 .Receivé Handoff, Laser QUeing‘
39 Receive Message, Designation Coordination, Digital
40 ' Receive Message, Standard, Digital ' '
41 Receive Message (Standard), Radio, Voice
42 Record Target Ddté
43 Respond to Threat Warning Signal
44 Stabilize Aircraft. ' '
45 . Surve; Target Area, Automatic Search
46 Survey Target Afea, Manual Control, Visual Search
47 Survey Waypoint ' . '
48 ' Track Target
49 Transmit Message (Brief), Voice, Brief
50, " Transmit Message (Standérd), Voice
51 . Transmit Report, Digital
52. ' Unmask Aircraft, Lateral
53 Unmask Aircraft, Vertical
54 ' Unmask Sensor
.55 Update Doppler, Overfly Stored Waypoint
56 Update Doppler, Remote Landmark
- 57 ~Estimate Adjustmepts, Automatié
58 - Engagement, Air-to-Air, Establish Attack Run
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SUMMARY OF CONCURRENT AND SEQUENTIAL
WORKLOAD DEMANDS--AUTOMATION OF SELECTED SUBSYSTEMS

L
Phase RECONNATSSANCE
Segment 1: BOMB DAMAGE ASSESSMENT Method
o : ' ' : ' TOTAL
~ FLIGHT SUPPORT MISSION CONCURRENT
ggz; Function | V1A | C| P'| Function| V| A| c]| P! Function] v] &l cl P{ vialcC
' 10 - 29 2 2|4 33 2| 21.2 . : cel2]4
. ) b
20 5 4141 : 5 4
30 18 |1 l3ls : : 1], 3]s
40 6 6ls| .| ‘ : 6 6
o : ‘
‘ 50 25 |1 2 |4 , . : - 1 214
60 | 06 1] |2 . 1 2
70 ' 54 2 214 ‘ ‘2 2 |4
o ' -
‘ 80 46 5 413 | = 5 4
90 B B 04 6 71416 7
) 100 ‘ 6 714 {6 7 |4
110 25 1 2 |4 , | ‘ 1 2
120 1t : 3|43 3 |4
' 130 ‘ ' , 3|43 3 |4
140 - | . 3143 3 |4
150 N I 51 s 1161 s |t le
160 ' s it {6 |1 ‘ : : 5 11 |e
o :
170
180
.n
(] F-5




CuM.
SECS.

10
20
30
40
50

60
70
80
90
100
110
120
130
140
150
160

170

180

SUMMARY OF CONCURRENT ARD SEQUﬁNTIAL
WORKLOAD DEMANDS--AUTOMATION OF SELECTED SUBSYSTEMS

Phase RECONNAISSANCE
Segment 2: EVADE RADAR LOCK-ON Method
| : TOTAL
FLIGHT SUPPORT . MISSION CONCURRENT
Function|{ V] A P{ Function] V] A Function| 'V| A] C VIiA}C
29 2 4 ' 2| |3]4
. 5 /b 43 2|3 7131914
12 |2 4 , 2 514
2 4 2 6|4
25 |1 14 SIRE
49 5(1 514




SUMMARY OF CONCURRENT AND SEQUENTIAL
WORKLOAD DEMANDS-~AUTOMATION OF SELECTED SUBSYSTEMS

Phase RECONNAISSANCE
Segment 3: RECONNAISSANCE, GENERAL : Method '
| , _ - TOTAL
o FLIGHT SUPPORT MISSION CONCURRENT
gggé. “Function| V| A| c| P| Function| V| a} c| P| Function| v| a| ¢ vialc
10 29 2 314 33 2y 2} 2 41215
20 5 414 5 4
30 |- s si4 5 5
40 18 1 314 1 3
50 6] |s5]4 6 5
60 : 6 615 6 6
70 1|1 1
80 - 54 2 214 : 2 2
90 11 B I
100 | ' , 45 5 4 5 4
1io, ‘ ' : 1 12 1 2
120 o , . 1 2 1 2
130 - 25 |1 2 |4 1 2
140 . 42 |5§3|3(3 513 (3
150 | 5 1]1 5 1
160 | 5 4 5 4
170 | | - s s s 3
180




CuM.
* SECS.

190
200
210
1220
230
240
* 250
260

270

- 280

290
300
310
320
330
340

1350

360

Phase

RECONNATSSANCE

SUMMARY OF CONCURRENT AND SEQUENTIAL v
WORKLOAD ‘DEMANDS--AUTOMATION OF SELECTED SUBSYSTEMS

Segment 3: RECONNAISSANCE, GENERAL (Cont.) = Method

TOTAL
FLIGHT SUPPORT MISSION CONCURPENT
Function| V] Function]| V| A Function| V| A vialc
35 |53 : 53] 4
3 . 3|4
3 3|43
‘ 3 3]s
| 3 3f{4|3
5|3 5136
. s|3f 5136
5|3 s|3]e
3 3143
51 5|1 50112
51 511142
s& |2 2] 2|4
322 |s]|3 5 13 |4
1 1 2
29 2 2 3 14
5 4

F-8




t

SUMMARY OF CONCURRENT AND SEQUENTTAL
WORKLOAD DEMANDS--AUTOMATION OF SELECTED SUBSYSTEMS

Phase RECONNATSSANCE
Segment 4: RECORD SIGHTINGS ; Method
. . TbTAL
FLIGHT ~ SUPPORT , MISSION CONCURRENT
ggzs Function|{ V| A| C| P| Function]| V| A] C] P Function| V| Al C{ P| VI A|C|P
10 | 25 1] |2fe] o6 |1f |2 '. 2| 4|4

20 54 2 2|4 . 2 214




SUMMARY OF CONCURRENT AND SEQUENTIAL
WORKLOAD DEMANDS--AUTOMATION OF SELLCTED 'SUBSYSTEMS

Phase RECONNAISSANCE

Segment 5: TACTICAL MOVEMENT ‘ Method
. A . TOTAL |
FLIGHT SUPPORT © MISSION CONCURRENT
- Sres. | Punction| v alc|e| Function| v| A| cf P| Function| v| Al c| B | v|a|c|e
10 25 1] |2|4|. .06 1 2 n 2 414

20 07 5 512} _ 5 512




SUMMARY OF CONCURRENT AND SEQUENTIAL
WORKLOAD DEMANDS--AUTOMATION OF SELECTED SUBSYSTEMS

Phase REC/ 'NNAISSANCE
Segmehlt 6: TRANSMIT REPORT Method DIGITAL
, o ' . TOTAL
FLIGHT ‘SUPPORT , MISSION CONCURRENT
ggz;’. Function| ¥| a| c| P| Function v| a| c| | Function| v] a| ¢ vialc
10 | .25 f1]| |2]a4 | 1| |2 1| |
20 | 35 5| 3] 4 s13]4
" 30, 3| 4 34
40 | 1111 1 3] 4 3|4
50 : | ' . 3| 4 34
60 ‘ | - | 3| 4 3|4
70 | Y 314
80 | ‘ 15| 3]6] |s5|3]|s
90 1 5036 5136
100 | ] R s|3fe 513 ]e
1o | - - 3|4 3 |4
120
130
140
150 ' ' s1 |s|1]e s {1 J6
160 - o | | s|1]s 5 |1 le
170
180

F-11
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SUMMARY OF CONCURRENT AND SEQUENTIAL
WORKLOAD DEMANDS~--~AUTOMATION OF SELECTED SUBSYSTEMS

l

 Phase | TARGET SERVICE ‘
Segment 7:. ACQUISITION ! Method AUTOISEARCH
. . ' TOTAL
FLIGHT SUPPORT _ MISSION CONCURRENT
(S:glgs Function{ V[ A| C| P| Funct:on| V{ A} C} P| Function] V{ Al C| P VIA|C}
10 29 - 2 [3fa| 49 |s|1]s4]3] | IRE
20 | s| s | . ' , s| 1a
30 s s EREEE | 5] |s|a
" 40 25 1 2|4 . 1 2 : | 2 4
50 | |
60 56 |2 2|4 111 2| |24
0 | . 33 |2]2]2 | I EIE
80
90 |
100 | ‘ :
110 ' , ‘ 16 5 41315 4
120 ) ' | . 1] |2 1 |2
130 | . : " 1| |2 1] |2
w || | s| {2 |s| |2
150 oy | ' | 26 |s|3fi3l3]s 3]s
160 ' - 01 si3|313]5(3|3
170 | 31 2 2 6| . - N 2
180 1 |1 | | 1
o : | F-12 : | ‘ :
2 s




SUMMARY OF CONCURRENT AN) SEQUENTIAL
WORKLOAD DEMANDS--AUTOMATION OF SELECTED SUBSYSTEMS

Phase TARGET SERVICE

Sugment 8: ACQUISITION ‘ Method FROM LASER CUEING

- ‘ ‘TOTAL
FLIGHT SUPPORT "~ MISSION CONCURRENT

CuM.

SECS Function| V| A| ¢| P| Function| V| A| c| P| Function| v| 4| ¢] P|] v] Al cC

10 25. |1 2| 4 06 |1 2| - 2 4

20

30 S ‘ 38 3 4| 3 3|4

40 . 54 21 | 214 | ' : 2l 3l 1]4f 12

50 | . 3| 4 34

60 b ' 20 3l a4l 3] 2]3ls

70 , i

80 | 49 |5 AEIE I sl |a

90

100

110

120

130

140

150

160

170

180

F-13




' . SUMMARY OF CONCURRENT AND SEQUENTIAL
: VORKLOAD DEMANDS--AUTOMATION OF SELECTED SUBSYSTEMS

Phase TARGET SERVICE

Segment 9:_ ADJUSTMENTS, AREA WEAPONS " Method DIGITAL
. | . TOTAL

| FLIGHT SUPPORT  MISSION CONCURRENT
gggs Function| V| A| C P} Function| V]| A{ C| P| Function| V| A} C| P} V Alc
10 a5 1| [2|4] o6 1| [2] | ) |
20 | ‘

0 | | [ 3 s]ifs] s1]3
40 | sa f2] [2]4 ’ o | 2| 214
50 ‘ 1 ' 46 5] |al3ls 4
60 1 ' al T 1l |2
70 01 s|3]3{3]s|3]3
. 80 31, 2 2 |4 | 3 2 2
90 | , 1|1 42 s{3[3]3 | 513 |4
100 ‘ " st e o 5 4
110 ' 51 s|{ife]1] : 1511 }]e
120 | : , sii1]ef1 5 {1 t6
130 |

140

150

160

170

180

o | , ‘ F-14




SUMMARY OF CONCURRENT AND SEQUENTIAL "
WORKLOAD DEMANDS--AUTOMATION OF SFLECTED SUBSYSTEMS

Phase TARGET SERVICE

Segment 10:__ ADJUSTMENTS, AREA WEAPONS Mechod VOICE

v

TOTAL

“"IGH"? SUPPORT MISSION CONCURRENT

(s:gzs | Function| V P| Function| V| A . P| Function| V| A vliajc

10 25 |1 4 06 1 2 4

20

30 41 3 3 ' 3|4

40 RE 3 34
.90 54 2 4 46 5 7 6

s 1 1 2

70 57 |4 4| |3

80 4 o] |

90 5 5 4
100 31 2 4 ) 5
110 1. )
120 49 51 3 s |1 ls
130

140

150
. 160

170

180 |

F-15 -




SUMMARY OF CONCURRENT AND SEQUENTIAL :
WORKLOAD DEMANDS-~AUTOMATION OF SELECTED SUBSYSTEMS

1

TARGET SERVICE

Phase .
Segment 11: DESIGNATE FOR PG Method -
g , _ : ' . TOTAL
FLIGHT SUPPORT MISSION CONCURRENT
gggs Function | V° Function| V| A Function| V| A viajc
10 54 2 2 2
20 33 2].2 2122
30 . 48 4 4 3
40 20 - |21 2|1 |3
S0 ' 3 3 l,'
60 3 3|4
70 211 2113
" 80 39 511 513
90 1 511 51102
100 ' 13 |s|3 BERE
‘110 5 5 2
120 . . ' 5 5 2.
130 12 |2 2] s
140 2 . 2 6
150
160
170
180 .
F-16




+ SUMMARY' OF CONCURRENT AND SEQUENTTAL ‘ '
WORKLOAD DFMANDS-~AUTOMATION OF SELECTED SUBSYSTEMS

Phase TARGET SERVICE

Segment 12: ENGAGEMENT, ATR-TO-GROUND Method AUTONOMOUS, LOAL
: - 0 TOTAL
FLIGHT - SUPPORT MISSION CONCURRENT
gggé. Function| V| A C| P Function| v| A| c| P ?unction Vi A Ci P| vja|cC|P
10 [« s& |2 2| 4| ‘ 2] 2]
20 111 33 2| 2f 2| | 2| 2] 2
T | Co27a |4 1] e} e |1)s
40 ~ 1j 1 {1]1
50 ' | e or | 5|33 3]s]3|3]3
60 | - 53 a| |2]4 1 | s |2]s
70 | ] 23 |s|3]4l3]s]|3lals
80 B ' REBIRY 141
90
100
110 12 2| |s]al] | B 2| |s|s
120 | 2| lefal | , 2| |6 |4
130
140
150
160
170
180

F-17




CUM.

- SECS.

10
20
30
40
.50
60
70
' 80
90
100
110
120
130
140
150
160
170

180

. SUMMARY OF CONCURRENT AND SEQUENTIAL
WORKI1.OAD DFMANDS~-AUTOMATION OF SFLECTED SUBSYSTEMS

Phase TARGET -SERVICE

Method AUTONOMOUS, LOBL

Segment [3: ENGAGEMENT, GROUND TARGET

: | TOTAL
FLIGHT SUPPORT MISSION CONCURRENT
Function| V| A| C| P| Function| V| A] C| P| Function| V| A] ¢| P ] V]| A C
se f2| 24|l 33 |2]2]:2 afz2lal
27 4 1] 4] 4 1
| or .|s}3l3f3]s|3]s
53 4 214 4 2
1|1 ' 1
23 50314135 13]¢4
1|1 11
12 2 5 |4 2 5
2 6|6 2 6

F-18




o
o
CUM.
SECS.
10
L
20
30
40
. N ]
50
60
70
®
80
90
100
®
110
120
130
{ ]
140
150
160
. .
170
180
]
[

SUMMARY OF CONCURRENT AND SEQUENTIAL

WORKLOAD DEMANDS--AUTOMATION OF SELECTED SUBSYSTEMS

Phase TARGET SERVICE
Segment 14: ENGAGEMENT, GROUND TARGET Method REMOTE DESIGNATiON
' 1 TOTAL
FLIGHT ! SUPPORT MISSION . ~ CONCURRENT
Function| V Function| V| A Functionf Vi Al C{ P| V[A]C|P
25 1 41 |23 33|67
3 3|4
3 3]s
3 3|4
3 . 3l413
42 |s|3) A ERERE
5 5 1)1
5 5 4
5 5 3
07 5 5 5 |2
29 5 | 5 5 4
5 5 5 4
25 1 1 2 |4
23 |s{3fal3 ls 3 la I3
F-19




[}

SUMMARY OF CONCURRENT AND SEQUENTTAL
WORKLOAD DEMANDS--AUTOMATION OF SELECTED SUBSYSTEMS

Phase TARGET SERVICE

Segment 14: ENGAGEMENT, GROUND TARGET (Cont.) Method REMOTE DESIGNATION

' - S TOTAL
FLIGHT « SUPPORT MISSION CONCURRENT .
gggé. Function] Vi A C| P| Function]| V| A} C}| P| Function]| V| A clr} vialcjp
190 |
200 | | | 50 |sji]4]3 Aslilel3}
210 ' BEEREIRE NEIES
20 | 1 { Lrfaps] - | | 1143
230 | ] 343 ' R ERCAER
240 | 53 4 2|a] o | A > 12
250 ) Tl \ B T
260} | - | -~ 23e | 3f3]s 313 |3
1270 11 49 |s|ifa| | P
. 280 31 2 2 |4 K 2 > 12
290 : 1)1 e . _ 1|1
300 1
310
320 ‘
330
340
350
.360.

' F—ZO




CUM.
SECS.

10

20

Phase

SUMMARY OF CONCURRENT AND SEQUENTIAL
WORKLOAD DEMANDS~~AUTOMATION OF SELECTED SUBSYSTEMS

TARGET SERVICE .

Method .CANNON FIRE, HOVER

Segment 15:' ENGAGEMENT, SOY¥T TARGETS

TOTAL
FLIGHT SUPPORT , MISSION . CONCURRENT
Function| v] a| c| P| Function| v| A Function| V| A Pl viAlc]|rP
29 5 414 ' 5 414
25 |1 2|4 1| {2/




SUMMARY OF CONCURRENT AND SEQUENTIAL ‘ , 8 7
WORKLOAD DEMANDS--AUTOMATION OF SELECTED SUBSYSTEMS o

[

Phase TARGET SERVICE

Segment 15:_ ENGAGEMENT, SOFT TARGETS (Cont.)  Method CANNON FIRE, HOVER
. g S - TOTAL ' .
FLIGHT SUPPORT MISSION - CONCURRENT

gggé Function viA{C{P Euhction Vi A] C| P} Function| V| A] C} P ViA|{C| P

190 e '
200 ' ‘ ' 01 s{ 30 3] 3] s{3]l3]3

210 ‘ : ’ 22 3 21 1} 3 211

220 . ‘ ‘ . 12 2l 1] 2 [2]1.

230 12 2 514 | L 2 5|4 | ;

20 |, 2| |el4 | o 2] el

250 , ' b \ 1 3

260

270

280 | | B T T I

290

300

310

320

330

340

- 350

360

F-22'




SMRY OF .CONCURRENT AND SEQUENTIAL
WORKLOAD DEMANDS-~AUTOMATION QF SELECTED SUBSYSTEMS

Phase TARGET SERVICE
Segment 16: ENGAGEMENT, SOFT TARGETS  Method FFAR, DIRECT
. . TOTAL
FLIGHT SUPPORT MISSION CONCURRENT
cros. | Function| V| Al c p| Function| v| Al ¢| p| Function| V| 4] ¢| 2| v]a|c|P
' 10 25 |1} [2]4] o6 || |2| | ] 2] fele

20 ] 41 21 3] 4} 3 1. 213143




SUMMARY OF CONCURRENT AND SEQUENTIAL
WORKLOAD DEMANDS--AUTOMATION OF SELECTED SUBSYSTEMS

© Phase TARGET SERVICE
Segment 16: ENGAGEMENT, SOFT TARGETS (Cont.) Method FFAR, DIRECT
o a - :  TOTAL

C © FLIGHT SUPPORT . MISSION . . CONCURRENT
(S:gbés. Function viajclpe ‘Ft.mction vialcle Functlion Vi A] C} P VIiA|C}P

190 | Cont) 4 1| 4] s | I BROE

200 : 3| 4f 3} | 343 |
210 B 11l 36 2 |sf1]z2] |3]:

220 |
230 | 53 |4f |2)4 1. 11 4l |24 |
220 |. il1] | - 1|1

250

260 , | ' ' 19 5 6f4]s 6 |4

270 B 23 s t2]1]s| |20

280, 12 2 sla] : 2| s |4

200 2| |efa] 11 | § 2| e }4

300

310

320 ' ‘ ‘

330

340

350

360

F-24




it

SUMMARY OF CONCURRENT AND SEQUENTIAL .
WORKLOAD DEMANDS~-~AUTOMATION OF SELECTED SUBSYSTEMS

Phase TARGET SERVICE
Segment 17: HANDOFF, GROUND TARGETS Method DIGITAL
' : . ' ' | TOTAL
FLIGHT SUPPORT MISSION CONCURRENT
(S:gzé. Function| V{ A| C| P| Function| V .A C| P| Function| V| Al C| P| V|[A|C|P
10 se  |2] {2]4] 33 |2|2|2 : al2]4]a
20 o1 | 5| 3] 3 51313
30 31 |2 42 5 | 71315
40 1]1 5 1} 1| . 5 212 |,
50 ‘ i ' 1s 4 ' s |4
60 | : |5 3|1} , 5 301

70 | : ‘




CUM.
SECS.

10
20
30
40
50
60
70
80
90
100
110
120
130
140
150
160
170"

180

Phase

SUMMARY OF CONCURRENT, AND SEQUENTIAL

WORKLOAD DEMANDS--AUTOMATION OF SELECTED SUBSYSTEMS

TARGET SERVICE

Segment 18: HANDOFF, GROUND TARGET

Method VOICE

TOTAL
FLIGHT fSUPPQRT MISSION CO¥ . URRENT
| Function|v]alc|e Function| V| A Function| V] Al ¢{ P} v]A|C
‘54 2 2|4 33 2| 2 4124
27 4 4 1
N
48 4 3l 4] 4 3|4
" 01 s{3{3]3]s5]|3]3
31 2] (2104 2| |2
11 1
50 5]1 5114
3 3
1 T
3 3 {4
F-26




. SUMMARY OF CONCURRENT AND SEQUENTIAL
WORKLOAD DEMANDS--AUTOMATION OF SELECTED SUBSYSTEMS

Phase TARGET SERVICE
Segment 19: HANDOFF TARGET Method LASER CUEING
‘ o |  romaL
FLIGHT ' SUPPORT MISSION CONCURRENT
ggZé. Function| V| A{ C| P| Function| V| A| C| P| Function| V| A] C P ViaAjcC
10 sa 2] |21 2l |214
20 33 |2} 2)2f |} 2)2]2
30 : 1 48 4 3slafaf |3
[ : | ' | . 4 3l 4] 4 3
50 - K | 26 | 3] 4|3 3|4
60 | , 4131 4|4 al3]s
70 ‘ : L 2 2l 1].2 2
80 | : | ‘ 1 3]4 3|4
90 ,
100
o . | . ‘
120
130
140
150
' 160
170
180

F-27




SUMMARY OF CONCURREN+ AND SEQUENTIAL ' ‘
. WORKLOAD DEMANDS--AUTOMATION OF SELECTED SUBSYSTEMS -

Phase TARGET SERVICE
Segment 20: HOLDING CHECKS Method !
‘ "‘ ' . " TOTAL
| FLIGHT SUPPORT . MISSION CONCURRENT
gggg. Function YV' Al c| P| Function]| v| A} c| P| Function| V| &l c| P| vialc|rp
10 25 {1 |2]4 ¥ 1 2|4
20 ‘
30 | |
40" " o5 |s] |se | 5 o
50 ' 15 2 5 2
60 ' | 6| |6 | 6 6
0 | si l211] st {211
80 : | 6 N 16| |e
90 ' 11 17] )6 ' , 7 6
100 | | o8 fef [efr| .| | ] e
1o | - . 6] lel2} 6| |62
120 o o lef Jef2| ' 1e| 62
13 | e ez 6| |62
..140_ |
- 150
160 ‘
170
180
. , E—%B .




\

‘SUMMARY OF CONCURRENT AND SEQUENTfAL
WORKLOAD DEMANDS--AUTOMATION OF SELECTED SUBSYSTEMS

Phase TARGET SERVICE
Segment 21: OVERWATCH Method L
: ~ SR ' TOTAL
FLIGHT SUPPORT . MISSION CONCURRENT

ggZé. vFunction V] Function] V| A] C ‘P Function| V] A| C|] P} V]JA{|C|P

10 ‘29 E 5 4|4

20 5 5 4|4

30 25 1 1 2 |4
40 |

50 06 1 2| - 5 1] |2

60 54 2 33 {2]2]2 ' - 412144
70 27 4 1{4 .4 1|4
. 80 1{1 1|1

90 32 s13]4f{3]s 5 4 |3
100 09 |5]|3f4[3 |5 |3]4]3
110 5 2 5 2
120 49 stilals| 511 |4 {3
130 |

140

150

160

170

180

F-29
R ———— -




CUM.
~ SECS.

10
20
30

40

60
70
80
90
100
110
120
130
140
150
160
170

180

SUMMARY OF CONCURRENT AND SEQ(J"'NT'AL .
WORKLOAD DEMANDS-~AUTOMATION OF SELECTED SUBSYSTEMS . =

Phase ___TARGET SERVICE
Segment 22: RECEIVE HANDOFF _ Method VOICE
, ' l N © TOTAL
- FLIGHT - SUPPORT , MISSION ° CONCURRENT
Function \IY'A C| P} Functioni V] A| C| P| Functicn| V| A] C P' VIA}C
25 |1 214 06 fa} |2 | 1 1. 1| s
41 21 3] 4] 3} 2|34
) ‘ 3] 4 3|4
3| 4 , 34
' 3| 4 3|4
dRE 314
42 s1313]|3] . 513]3
5 1{1 5 1
5 4 5 4
5 3|1 50 |3
07 5 5121 - : 5 5
' F-30




cm.
SECS.
10
20
30
40
50
60
70
80
90
100
110
120
130

140

150

160
. 170

180

sUMMARY OF CONCURRENT AND SEQUENTTAL

WORKLOAD DEMANDS--AUTOMATION OF SELECTED SUBSYSTEMS

TARGET SERVICE

Phase
Segment 23: TEAM COORDINATION Method
TOTAL
FLIGHT SUPPORT MISSION CONCURRENT
Function | V| A| ¢| P| Function| V| A] ¢ Function| V| A € v]iafc
29° [2| |3]4 33 [.2] 2|2 ‘ (] 2)s
5 314 | 5 3
5 3|4 06 1 2 6 5
5 3]4 46 | s 4 o |7
, 5 3|4 1 2 6 5
5 3|4, 50 5|14 1 2 11 ]9
5 34 3|4 ' 5137
5 3|4 1{4 5|11}7
18 6 514 3|4 6|39
6 6|5 6 6
54 2 2 |4 2 2
32 s|3ls4 5|3 |4
1] |2 1 2
1 2 ! 2

F-31




CUM.

SECS.
10
20°
30
40
S0

60

70

80

150
160
170

180

Phase

SUMMARY OF CONCURRENT AND SEOULNTIAL
WORKI.OAD DEMANDS--AUTOMATION OF SELECTED SUBSYSTEMS -

TARGET SERVICE, AJR-TO-AIR

Segment 24: ACOUISITION

Method FREE SEARCH

4 TOTAL
FLIGHT SUPPORT ; MISSTON . CONCURRENT
Funceion| V f Funceton| v| a| ¢| P| Funceion| v| a] ¢/ | v]alc|P
25 1 06 1 2 ” 2 44
sS4 2 ’ 2 24
33. | 2] 2|2 ] 222
16 s| 3} 4l 3} s]3ls}3
1 2 2 2
. s 2 S 2
26 sl3l3l3]sialsls |’
49 5‘ 1143 st1]4]3
27 4 14 4 1 {4
, 1] ' 1]
19 si3t3|3s|3]|3]3
' s 4 5 4

F-32




CUM.
SECS.

10

20 .

30
40
S0
60
76
80
90

100

160
170

180

.,SUNHARY OF CONCURRENT AND‘SEQUENTIAL
WORKL.OAD DEMANDS--AUTOMATION OF SELECTED SURSYSTEMS '

Phase TARGET SERVICE, AIR-TO-AIR

Segment 25: ENCAGEMENT AIR-TO-AIR Method FROM MASKED POSITION
| . | TOTAL
FLIGHT ~ SUPPORT MISSTON CONCURRENT
Function | V| AJ C{| P} Function] V] A} C] P} Function iV Al C P' VIAJC|P
25 || 214l 06 1] |2 | ' |2l fefs
—54 20 J21s . | 2 214
48 4 Wafal |3]e
J [ale]e 3|4
4 1R A 3|4
19 IEIEIER ERERERE
' 5 4 S 4 |
36 2 11 |2 3 |1
3 4 2 4 4 214
1| 1 |
230 fsiafaf3 s s le |5
i1 1 h
12 2| s e N ER AT
2 6 |4 2 6 |4

F-33




CUM.
SECS.’

10
20
30 -
40
50
60
70

80

146
150
160

- 170

180

SUMMARY OF CO&CURRELT AND SEQUENTIAL

WORKLOAD DEMANDS-~AUTOMATI: N OF SELECTED SUBSYSTEMS

Phase TARGET SERVICE, AIR-TO-AIR

Method RUNNING FIRE, CANNON

Segment. 26: ' ENGAGEMENT AIR-~TO-AIR

'

' TOTAL

FLIGHT SUPPQRT MISSION 'CONCURRENT
Fqnétion o) alclrp]|Funceton| v| A} ¢} P| Function| v| A} c|] P| v]aAa]c]r
58 4 314 4 3l 4
afl |34 36 2 31 el lels
28 2 2|4 ‘ 2 2|4
2 214 2| {24
2 214} Y 22 2 21 1 Y 4 415
12 214 2 2111 2 415
12 2 514 _ - 2 5146
2 614 2 614




1

SUMMARY OF CONCURRENT AND SEQUENTIAL
WORKLOAD DEMANDS--AUTOMATION OF SELECTED SUBSYSTEMS

Phase . TARGFET SFRVICE, AIR-TO-AIR , ' '
Segment 27: ENGAGEMENT, ATR-TO-AIR Method RUNNING FIRE, AISSILE
: ‘ TOTAL
FLIGHT SUPPORT MISSTON CONCURRENT

Sons | Function|v]a|c|p| Funceton]| v| | c| P| Funceton| V| a| | B| v]a|c]e

10 58 4 34 . : ' 4 34




' SUMMARY OF CONTHRRENT AND SEQUENTIAL
WORKLOAD DFMANDS--AUTOMATION OF SFELECTED SUBSYSTEMS

Phase TARGET SERVICE, AIR-TO-AIR

Segment 28: HANDOFF AERIAL THREAT . Method VOICE
- TOTAL
FLIGHT . | SUPPORT 'MISSION  CONCURRENT
(S:g:é. Function v A clp Funf:tion vialc}lrP F\incti‘on VI Al C{ P} V A clP ‘
10 25 1| [2)4] o6 1| {2} | 2y lals

20 | s |2 2|4 ' 2 2 |&




. SUMMARY OF CONCURRENT AND SEQUENTIAL
WORKLOD DEMANDS-~AUTOMATION OF SELECTED SUBSYSTEMS

Phase TARGET SERVICE, AIR-TO-AIR
' Segmeét 29: RECEIVE LANDOFF Method VOICE
| ‘ : : ’ TOTAL
‘ FLIGHT SUPPORT MISSION N CONCURRENT
ggzs Function ViaA C| P| Function| Vi Aj C "P| Function| 'Vl Al c| P} V|AlcC]P

10 25 |1 214 06 1 2 . 12 4|4




APPENDIX 6
FUNCTION ANALYSIS WORKSHEETS

(REVISED TO REFLECT DISTRIBUTION OF FUNCTIONS TO TWO CREWMEMBERS) -

' . ¢




FUNCTION
NO. '

APPENDIX G,
TABLE OF CONTENTS

FUNCTION , Page

01
" 02
03
04
05
06
07
08"
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
2
25
26
27
28
30

Acquire Position Data, AutomaticC.....ecevesscosessaceesssC=d
Acquire Position Data, Shift From Known Point...........G=5
Align Heading on Target Bearing...e.evseecssccevesceeasssG=6

'ﬁssess Damage......}.1..........-....-.........;......-.C-7

Check Aircraft Systems (Holding)...iseececescencscssesesG=8
Check A/C Systems (Power Change)....eeeesesesescsassesssG-9
Check Course Requireg...........s.........;............G-IO
Check Sensor Operation..cecsceescescscscsssssscsssessssGll
Check'81ghts.;;......................;..........:......6412
Coordinate Mission.........7.....................;.....0-13'
Coordinate Target Selection.......................;....G-lé
Deploy to Cover..cececececrecssecrccscncccsocnocssoenesslm 15
Designate Target.......................................G~16
Detect Aerial Threat, Automatic Search, Cueing.........G—l7
Detect Aerial Threat, Unaided.....veeveseeecesensanessaG-18
Detect Target (Ground), Free Search....eev.eceeeeseeessG~19
Detect Target, Prepoint, Auto Cueing...................G-ZO
Establish Position (Firing or Observation....eceeeeoeesG-21
Estimate Range, Automatic........;..,..................G-22
Estimate Range, Unaided Estimation......;.......,.....,0—23

Evaluate POSition..eeeeeeececcsosccosoasosocsanssssesssG=24

'Fire Cannon..;;...»...-..-.;...-¢.-........o.........-.C-ZS

s

Fire Weapon......cecessecssnccccsscsrcscccassccssnossssG-26
Handoff Target, Laser Cueing.....c.cvecescvcasscnnceeseG-27
Hover Masked..coveeeeeescversecscsrencasssscsosascasssceasG~28
Identify Target...ccevceecosccsasecccassvessssansoascssG=29
Maintain LOS With Target....ccececeecceccccccacaccacessG=30
Maintain Separation Between Aitcraft..........;........G-Sl

Maneuver NOE...........-....-.............,...........‘.G—32

Mask Afrcraft, Lateral..c.cececcceccccsosccscnnnsosesse -5=33




FUNCT1ON
. NO.

'

FUNCTION : . : Page

" 31
32
33

.34
35
36
37
38
39
50
41
42
43
44
45

' 46 .
47
48
49
50
51
52
53
54
55
56
57
58

Mask Aircraft, Vertical.....................;..........0-34
Mcnitor Terrain, Aerial Approaches.....................C—35
Monitor Threat Warning DisplayS.eeeeessesisvaceseadeesaG=36
Perform Evasive Maneuvers...........;..................G-37

Prepare Report, NDigital Message Device....eeeeeeieees..G=38

Prepare Weapon, Fire and Forget/Cannon...;....,........6-39‘

Prepare Weapon, Laser Cueing...........................G—40
Receive Handoff, Laser Cueing..........................6-41

Receive Message, Designation Coordination, Digital.....G-42

" Receive Message, Standard, Digital...ceeecocececccacssseG=43

Receive Message (Standaéd); Radio, VO1CCeevaeeacsenoasesG-b4
Record Target Dala@..eeeecesseccesassscasansssscoccsceeeaGmls
Respond to Threat Warning Sigral... ccueecieeccrenccees.G=46
Stafilize Aircraft.............;.............1.....;...6-47
Survey Target Area, Automatic Search......esseescescsas.G=48
Survey Target Aréa, Manual Control, Visual Search......G-49

Survey WayPOInt..eseeesoesevoscecacncsoscoscacansesssesG=50

T!‘ack Tafget....-.........--....;.............,,.........0-51 f

Transmit Message (Brief), Voicé. Brief.................6-52

Transmit Message (Standarc), VO1Ce.eevevenessnssosaossoG=53

Transmit Report, Digital...............................G-54 -

Unmask Alrcraft, Lateral....ccveecesecesecscssnssenweseG=55
Unmask ‘Aircrafe, Vertfcal.coeestieeeesescearoconnsnanssaG=56

Unmask Sensor..........................................6—57

: Update Doppler, Overfly Stored Naypoint................G-SB

Update Doppler. Remote Iandmark........................C-59

Estimate Adjuctments, Automatic........................C—bO

Engagemeng,‘Air- o-Air, Establish Attack Run.........ﬂ.c-él




(5-4)

OaN

(%-0) a110quis {Keidsip @38upaoo) Aruauavu 208UdS)
c'g - 0°8 G -—- Suypoouz 1ensia w23s£8QNs 105UIG $337UTp00) - ®30N Z21
- (1-d) (z-2) - (9=A)
uojleallOR 393183 Juduwud; [y v -
gt - 0'9 (451 Yyo3Insg’ uo 19587 tensyp | 1epuijoBuwa aaswy | aspujjauva 33w $IBATIOY %0
(1-2) : -
(%-d) papaau (%-4) SOV
B - axnssaxd Juaulsnfpe udyly ) y8ys -
G°G 11B3S [4 10413U0) y3is - tensiA /1013u0d 108U3§ 3197392 y8IS usily 91
SINTHWOD |SNOMITINOD YOLOWOHIASd JAILINDOD ~ AMOSN3S (S)WHALSASYNS 103argo 2 ic B
/3TI2SIA
(S03s)
NOIIV4Nd N SININOJWOD AVO'DIMOM SINGHITI JONYWHOIYAd
. 373edoIny GOHIAH ) __(AIVHIYO¥ddY)
Tspuodds ¢'g THLL TVIOL
. e U0}3}504 ©1FnDOY  NOIIONAA

SISATYNY NOLLONL




- -] (9-4) i
- (s-d) - (L-2) UojIBU . N
uotl 3111 -JuyI283Q WSH (393203 :
8z - €1 ST -e3juatag dey 3199110) tensjp | dew ‘3udos aosuag 03) IIIYS jeuTI*T 68
. (9-4) ’
- (s-d) (9-2) uojaEu
uoll jxeupue’] -Juy2281q - WSN :
6°Z1 - §°¢L ¢ |- -vauajaQ dey 392110) - 1ensip | dww ‘3uads 10suUIS - Rawupue] £333U8P1 96
(1-4) (1-2) (1-4) . 4ov
uojIeATIOR L91q88N J03tuou |- . AOd . .
0°L - 0°9 0 yalms |- ugod 1ensiA ¢81023u00 a08UdS AOd 3PIM Joates 9¢
(%-d) (1-2) (%-A) SoV -
gaanssaad papasu Judwudye y3ss R
§°6 + S S 10x3u0) auawiIsn{py 1ensSTA /1013U0d Josuag 191391 Iy8}S usSyly 91
- SINTUI0D |SNONNIINOD YOIOWOHOASd JAILINOOD AYOSN3S (S)WALSASENS 123r490 -3A
. /3LTYOSIA .
(s03s) - - . B
: NOIIVaiad- SININOJHOD QVOTRIOM SINTHITI AONVWEOJIYAd

0159

ujod umsouy woad IIFYS

CGOHLAN

20 °*oN

v3eq UO}3}804 91JNbIY

NOLIONAZ

Spuodes g

[4

(ZIVHIXOWLY)

UL TVIOL

SISATVNY NOLIONNS

G=5




(1-2)
aBueyd (z-A)
(%-d) 3uipeay s3uUa133ax
anbao3jjue 3312 - 3ujpunox Ad
371245 “aamod doas o3 -ans ujy P12}3 1BNS}A
Uy sjuaum sjuawisnfpe JUAWIAOW Sujpunoxans
St - S0l S -3snfpe yrews 1013009 2AT3B13Y ‘81023u0d IYBTITL RELZE2R4 921119935 181
(%-d) (5-0) - (%=4)
. Juaugsn{pe papaau syIeW . avi
. : aamod Jusuisn{pe -youaq jo Ae1dsyq a08uasg )
G°0t + S 119 uoy3da1lqg Sutpeay JuauuBy 1Y $1023u0) IYBTI14 Buipway asn{py €1
SINATI0D |SNONNIINOD YOLOWOHOASd JAILINDOD AYOSNIS (S)NILSASHNS 03argo Bt k7))
_ /413¥dS1d .
(S03S)
) NOLIVNNG

SINANOWOD QVODROM

SINIWITI FONVWEOIYId

013d

€0 “ON

GOHIAN

TV NOLIONAA

{ZLIVRIXONdLY)

SPUGSSF ¢ nC  ENLL TVIOL

SISATVNY NOLIONNA

G-6




*8pU0dIS
~ ¢*#1 103 tvaie 3931e]
30 foains/ueds Fujanp
{1snoaueainu}s pawrojiad

3q 1114 S3d oa3 =yl

*SpPU0IIS ¢'#T €303
¢ 3d pue T 34 103 AWl

(L-d) (%-2) - (L-A)
897I3Ud jua3juod d110quis Wl - .
09 + ST (1] paroqLay JsuIog T1ensIA 391a9p Idesson a8eseay paoday Z91
: (£-2) |
; - - itqesn (9-4) ; - sy :
(9-d) | ‘@1qeayudaa uoj3oadsuy EIERTY .
S°4T - S L 1033U0d SO1 - ¢pakoaisaq 1ensIA - Ae1dsyp aosuag palqus1p s3adaey UTWIIA] 6L
(9-4) .
- (L=2) _ ureara Sy afeada0d )
- (9=4) ;98e3uad 30 yoaeos auans . 398am
4T - S ¢t P 1013007 SO -13d teyy 1ensiaA Keydsip aosuag Jo @frjuadiad 23vuT1s] (§
. - SINTHOD |SNONANIINOD YOLOWOHOASd JAILINOOD A¥OSNIS (S)WIALSASENS 1o3rgo 2. A
) JAI4OS1a .
(s03S)
NOIIVMNG SININOIWOD QVOTNCM - - SINIWITZ IONVIWHOIMAd
J01340D QOHLAN : - " {ZAIVWIXONddV)
. §puod3ds 79  FHIX TVIOL
20 °‘ON - ogeweQ 55255V - NOLLONAA

SISATVNY NOIIONNJ




*asuandas R )
uy sandd0 34 Yyoez (9-D) .
uoyl
. -BNUTIU0D .
} uojssiw ) .
Suyzypaed (L-4) .
-03{ suojl 3uypeaa od sSwIly
- 80T - £6 1 st -- -1puod oN TensiA ISTIA#LD T ISTINIRYD: wi0jiag 8€1
(9-4)
uoy3 .
(9-2) -sadsuy d - Swaly
§°26 - $°79 ot -~ aanoesg 1ensyp Jiuswdinba [RUOSAYY 31d¥00) AW 2§
(z-2) .
_ uorl
-BnuyuoD R Wa i
uoTsS W : (Sutulea) i -
(1-d) Sujzipaed (S-A) auawdinba §403821pul )
uoyjeaado -09[ suol3l oj10quis UOT12933p Sujuaea
9 - IS 01 ya3Ias -ed1pul ON 1ensIA UOFISURI T¥N Juoraned AW 6%
) . (9-2) (9-A}
- guiieiado uojyl
- pue -dadsug : 1 juaudinba
S°1I6 - ¢°1C ot ---- alqelieay _ IBnSIA 110ddns 2331 3381221V AW Ly
- (2-J) (s-A) da
83TWl] 2} 10quAs sdepdsip sAe1dsyp
Tz - 11 [} 6 . ——— ajes UTYITM 1enSIA | - snjels auydujz snieys aujfuly - qOAYD 0¢
AMI>V
Suol}
(9-2) -ugnored
- 3wyl 183vau da
. uoyssiu) o110quULS Aeydsip .
S°CT - S (1} 4 —-n- £313uBND 1UnsSTA ua3isds (angd 1ang ®WYD 8
- SINTHKOD {SNOANILNOD HOLOWOHIOASd JAITINDOD XYOSNIS (S)WILSASANS x03rdo 3N
/3TT™OSIA . :
© (803S) . ’ )
NO1IV¥Nd SINANOdWOD AVOTIHOM _SINIWATI JONVWHOJLIId

G209

QOHIAN

$0. “ON

(3UIPI0OH) SW3ISAS 3IJBAIITY HO9YD  NOLIONMI -

SpuUOO9s

(LTVNIXOUddY)
DUI TVIOL

HICH

H10%

1011400

1011400

'SISXTYNV NOLIONAA




G-9

(z-9) i )
8uy3aes (s-4) Mag -
. - axfsaq 9T10quAs sAe1dsip uolaned s3juawnIIsu}
$°IT - S°T ) - T e83TURT Ul TensIA pue.auBug ) wo3sds ARY 1§
G ) . T
K1ussadau . dd - .
0T + S . g* . Junowy ——— 1013U02 aamog - a3mod asn(py 4;
SINIAWOD |SHCANIINOD YOLOROHIASd JAILINDOD X4OSNAS (S)WILSASENS 103740 A
/aY343814 :
. (so1s8) s - )
NOLIVYNG . SINZNOdWOD QVOT:d! SINTWITI JONVIIOIHEd
I011d QOHIIN _{FIVWIXNAdY)
_ . ) B} Spuodds ¢*I11  AWIL TVIOL
90 °*ON (Pduey; 13m04) SWRISAS JBIVATY YYD  NOILONAA :
. SISKTVNY NOLIONNA
® ® Q. ® - :
S ————_—— ® ® o




(5-A)

($-D) ) an
- (3uypeasy o3 - . OoFroquis Ae1dsip juyod{es 03 -
- 0°¢ - 0°C 1 c——- juaulsnfpy 1ensip uoj3e3yAEN 2ouUeB3ISIp ‘951N0) R0sY) 9%
. @) |- (¢-0) ) (s-A) - : N
uojieaj3oe iauyodAea o7 10quAs 1013U02 (pa11sap)
. $'T - S 1 yo3jas 3I02110) 1eNnsIA uoj3edjaeyN - utod4em 399198 OLT
SINTW . |SNONNIINOD JOIOHWOHIASd JAILINDOD AYOSNIS (S)WAISASENS 1J4rdo 34N
/3134081d
° ($03S) R . )
L NOIIVYNd SININOJHOD QVOTIIOM SINIWITE FONVIWIOINAd
30711doD CQOHILIR {ZTVRIXOUddY)
- . N - spuodas 0°'t AWIL TVIOX
L0 "ON aduey pue 3ulleaq }O3Y)  NOILINAL
) SISXTVNY NOILONNA
[ ° ®




c-11

(9-2)
- - 3y81saxoq- i . .
- - " Kouanbaxj. i
- - - B o (- A31a810d-
. : paajnbaa |- uyed- . - -
s3usW 3581310~ - i . .
) - -3snfpe ssau3ydrag- - . E
) dul3 - papasu (9-4) : - -
- : . 8701302 ) sjuaw Ioadsuy ov B
6°2¢€ - §'C o€ I05U3g -asnfpy 1ens1p | wR3sAsqns J0osuas $.10SUdS asnfpy I
- (1-d) (9-2) ©(9-A) | ) i
) YoIIms - 8uyjesado 30adsug ov

0°'z - § 1 103U3s ’ 10SUas _ 1ensTp | weasdsqns aosuag (s)aosuag 309195 891
. A R

SINTWHOD | SHOANIINOD YOLOWOHJASd JAILINOOD AYOSNIS | - (S)WdLSASENS . 103rgo oAIA

/3LI¥IS1d
- (S03S) _ .. -
- NOIIV¥Ng - . SININOAWOD aVOTRIOM : SINIWITI JONVIWIOIAd
3071d0) QOHLAW {ZIVRIROUddY) |
. N - : - Tpuodds ¢°ze  AWIL TVIOL
. 80 °ON uojjeaad( 10sUdS {OYD  NOLIIONAI : - -
) SISATVNY NOILONNd ;
. - Y
L - a . - - - ) - - - -~ F s ’ -




‘g pue ‘y ‘¢ 3d £q .
pajdniaajul anq uojloun; .
3noy3noay3 snonujjuod . )
2q 111a T Pue T 3d - B
.- ) (T-a) . -
(%-2) aan3jeuldys
. 203 /puatay : je3Y
ELEEUE] N $adeys . ALQ . -
8¢ - 87 1} -- 3O T9A97 € 3UBWRAOK -gfe1dsip aosuag | B3Iy K373Uap] 86
(1-d) (1-2) " (9-A) ,
uoyjaeajade paia3u9d X037u0W 40V Aod
ToGrLT - 9T 0°'1 23919s51q 3931e] TENSTA $70A3U0D I0SUAS AO4 108Udg 3992198 9¢
. T , (4=4) (2-0) (4-1) - sav . :
- juawisnipe Sutayds udjie ysys -
9z - 12 s | SO 20sUes Ay 1ensyp Le1dsyp 1osulg | - - - U818 : uBIIvV %
{1 (7-d) (T-4) ] :
S01 (z-9) JUBURAOK R SV
105U +3ur3ysdys 3 30939 auaos
s'0C - S 0z - Isn{py 21q18s0d 1ensiA Ae1dsyp I0SUdG Oy 03 mmsumouaa< Laaang Z61
(Z-A) - .
i (z-0) JUIWIAOW : i o
;3uraysys FRERET A |
S°0C + S .ot ——— 31q¥s50d 18NS papieun ‘1ENSIA s3ujpunoiang’ I93FuON 111
! ) > .
SINTHNOD |SNOANIINOD YOLOWOHIASd JAILINDQD AdOSN3S (S)WEIsKSENSs | - Loargo I3
/3I3YOS1a . .
- - - (SD3%) T
NOIIVNNA © SININOJWOD avODIYOM SINIWITI ADNVIIOTddd
3013d0D . " QOHIAW . A (FIVHIXOUdIY)
. - spuodas gf  AWII TVIOL
60 “ON . FUTIUSTS Ao2UD  NOLIONAL . -

. SISATYNV NOLILONNA

G~12




% 14 8ulijeae
Leyap spuodas Q1
: - (s-0) . .
- ;o0ad
UOTSSTH B -
i i $3991300 ,
- uojled (€-v) - A
] (1-4) - =J3uayany 3JuUa3u0d o)
UOTIBATIOR | = ;p3ATeII a3essou wajysks T -
C*'9TT - S°TL <] Yo3ims a3essay ¢ £103}pny UOTILDFUNBLIOD 3aquny QOFSSTH ?31PUTPIOO) 69
STL - 5019 | . - - i
(D)
paystiqease (€-V) YO
- uldjuod PUCR k] wo3s4s
S°19 - §°9¢ S ——-- £31a0A KL103¥pNY uoFIEDFUNWWOD Juauadpa1nouNdy 930N €11
B, (€-v)
R (1-d) JuUa3U0D )
uojleATIOE (4-2) agessau walsLs (pepualx?)
9¢ - 11 [13 Yyoayms Sujpoouy ¢ La03ypny UOTIBDFUNUOD a8essoy Jjwsuell SOT
- (1-d) " (€-2) $9 ;
. uo3}3IBATIOR (01pel {$-7) wa3sks .
G°0T - S i o1 yoing 399110) 10quis SIA UOTIEDTUNURIO) A37an03s ‘Oypey | 392713S 9971
. SINTWWOD | SNONNIINOD YOLOWOHOASd JAIIINDOD XUOSNES (S)WILSXSENS “I0Ardo I3
/3LTOS1aA - . :
(S013S) .
- NOIIVMNG SINIANOIWOD AVOTRIOM SINTWITA FONVIRIOIHAd
3017400 - - QOHIER : __{ZTVWIXOUddV)
- - §pUOIIE G°9 AL TVIOL
0T ‘oN _ UOTSSIW 3IBUTPI00)  AOLIONMA - -
- " SISKTVNV NOLIONAA ‘ -
L J ) a e - Y - -

G-13




-~ (s-2)

I NpaYs ) |
- - (1-d) Sutayy - 20 i L
- $aYdIMS JUSUWSSISSE- | (£-V) wals ks }yoe'33e 1ayjo
G*Z0T - §°LS (1] 1933 JuUsURI] 398ae] Azo3pny UO0FIBDTUNLWOD YT AOTIIY 2318UTPIO0) 89
. . . _ - - 4
- (g~d ¢1-d) - (%-0) : - h o] : - ~
R yoaads 118091 (€-A) walsis JUWABPI TAOUNDY n._u
- S -~ 2§ [ ¢ 8aYIITMS Suypoouyg ~ Kxo31pny UOTIBDTUNWOY (3971q) 23eSEaR Jjusuexl 961 R
) (¢-d) ) (s-A) WD
- §3]I3Ud T (%-2) - o110QUAS . 204
G*16 - S°1% ) 1} paroqhay 3urpoouy 1enstA 907A3D 93essap eyep J93ag] paoddy 141
, . (9-9) _
paiynbai ') )
) - o3essaul (€-V) - wa3lsds - -
- v - 11 ot ———— 933uay3ny K103 1pny UOFILDTUNUILOY e3ep 3931e] 230N %71
T- (€-0) |-
(g-d 1-d) guyjeaado
. i yoaads juaudynba- (s-4) [0 £31andas
. ¢gayoqms - 3Bujy3les 2F10qs4s " wa3sLs pug syauueyo
6°0L - S . 01, 1030919§ 3o mugawg 1enSTA UOTIBITUNUMOD UOTIEITUNELOD 30212S 0ST
SINTHNOD |SNOANIINOD YOIOWOHOASd JAILINOOD XYOSN3S (S)WALSASANS 10ardo 43N -
. /313¥Is1a
($038) i .
N NOIIVYNA SININOdWOD QVOTNYOM B SINIWITE JONVIWICIHAd -
35137960 : GOHIZR . ] (ATVWIXO0¥ddV)
i 5pu0das ¢*z0T IWLL TVIOL
L ON - T01309195 39348] 93BUTpaocod  NOELONNA , ’
' SISATVNV NOIIONRd .
- - . - \\
- . - -




: . (1°0) . (T-a) : M
{%-d) papaau UBUIAOW PI313 :
-7 axnssvad juaugsnipe I EXS &1:2 -3 1ensia apysIno -
S 1033u0) 1013u0) ‘lensiA 57013000 IYSTIL apnITUIY 20npay €41
- (1-2) . (Z-A) Ad }
(-d) Lbaposu JuBWRAOW . PIo}13
aanssaad- Juaugsnipe 30939p 1ensyA apysine
S°ET - 6°'8 S " 1023u0) 1013u0), ‘1ensyp ‘81ox3uod 3ysy1d 3FeADATV |~ 2ITIQRIS 181
(1-0) | . (Z-4) .
(%-d) ipapaau JuawaAou
- danssaad jusuasn{pe aaTIBIex B J .
$°8 - §°S € 1013u0) 1013u0) ‘1ensip 1033u02 YBII yseq Ys11qviIsy €8
. (T-A) A
(z-0) uoil P13TJ
3DUBILITD -2sadsut TENSTA 3J2URIVIYD
6'6 - § S ——-- ajenbapy 1ensTA apysIno ayoe38q0 AIBY) €%
SINTBI0D |SNOANIINGD HOLOWOHIASd JAILINOOD | - AMOSNAS (S)WALSASERS 10dre0 43N
: /3I0S1A )
i ($03S) i i . R
NOLIVYNQ ) SININOIHOD aYODIOM SINIWTIZ FONVINOIYAd )
30134 GOHIAN_ ) {AIVWIXOUddV)
] ) spuodas 6°g1  ITWLI "TVICI
T “oN 49A0) 03 A0143q  NOIIONNM - .
: ’ ; " -SISKNIVNV NOLIONAA
- - - - .

G-15




(1-d)

uoylIeallIde (-2} (S-A) v

L1 - m.ON [ 9I3XIS¥Jd (2jes Ia5%8] bE%m. STA Juod aese] l9s8€7] my-2q Z/
. (2-9) (1-A) - |
wuﬂq J0o3juou av .
97 - 1T S a———- 19dael STA Ke1dsip z0suasg 3oedu} uodesap 310N STT
i (1-d) (z-0) (z-4)
uoT3IBAFIOE Lposel U0T30313P aiv . )
s°0Z - $°01 o1 2321081Q 39818y STA” ao03eul1sap aase] 103eU8]sep 1388] 938ATIOY 20
. ‘ (1-d) (2-9) _ - ’

UOTIBATIO® (Apeaa (S-A) 10V
o1 - §°¢L [ 4 33910s81Q I1368] quis SIA §1013U0D 1383] 103eulysap 98B iy ¢¢

(1-d) (1-2) (1-4) 0V

- uoj3leallor ¢paiajuad Jojjuou AOX .

0t - 9 01 2331081(Q - a98aey STA 1013U0D 108UeS AOJd moaxeN 399198 9¢

o (y-d SOV

aanssaag (1-2) . (7-4) _ 3ydys
$°s - S S 103x3U0) papaau (py usyte syA 1043U0D JosUlg 3191331 YIS u8y1v 91
SINTIHOD | SNOANIINOD YOIOWOHOXSd ~ FATLINDOD RIOSNES (S)WAISASENS | I03r€o AA

/ALIOSIA
(s03S)
NOIIVMNG SININOJKOD aVOTIIOM SINIWTIA AONVIIOIYAd :
3013doD QOHIAR (FIVRIXOUddY)
Spuodads /7  FHLYL IVIOL
€L "ON 39318 @3eudised  NOLLONAJ
’ ) SISATVNY NOLIONAd
e [ ] [ - - ° - . - - - -

G-16




- . (%-d) (1-2) (4-4) . SOV
sgsaad {Pa133udd jua2uudye Iy3ys 210}139a )
§°1¢ - §°97 S 1023U0)- 398aeL TeNsSTA 1013U0D 10SUdS Y818 U3TTY 91
(z-9) (s-1) .
. . u0}35939p ay110quAs v 10quAs
- 7 - 12 S cmo- 1eusis 1enstA ferdsyp aosuag 8uren) 39932Q 9/
- ’ (2-2) (1-A)
;1oquis Jo3juou sy
S0z + S [4Y4 c———- duran) 1ensTA Aetdsyp xosuag aoedsaty _ Kaaang 061
SINTB0D | SNONNIINOD YOXOWOHRDASd JAIIINDOD. XYOSNAS (S)WALSASENS 103r€0 R3A
/3LIT80S1a . :
(s03S) ) - :
- NOIIVHNA - SININOJWOD QVOTIRIOM SINIWITA FONVIIONYAd
301340 3uian) ‘yoaeas djjswolny QOHIAW . . {ATVWIXOYddY)
_Spuodas ¢°I¢  IWIX TVIOL
41 “ON _ 3BAIYL TRFIBY 03390  NOLIONNA

SISXTYNV NOIIONAJ

G-17




*(7) 34 ?313181P - .
351} 03 papjaoad N
2UW}3 UOTIFSUBRII ON )
C(g-Y) i
. (*-2) jua)
IB3IY3 -3 juxa3uy i Id
jo 19a97 | 10 sno (1eane)
) - - *o/e 3waIyl ~-NUJIU02 Aejdsyp
) 1€ - 12 o1 30 ad[3, (s)suoyg 1831yl I0SUAS R Jeaayy A3ITIUIPT L6
] ) - (4-2) (-A) ’ .
_ 203 . @anjeudys ALd
- /puarxg jeay . (1ensyaA)
Jeaay3 adeys Keydsip - . :
TIE - 12 o1 i 30 12497 JUBUBAOK Jeaayl l10suUa§ aeaayg A3F73UspI 86 -
(D)
A (z-A)
N 3o adLy adeys
*3/e 30 Juawaaou A
9 - I - S UOTIBIUBTIQ - f1ensia pepjeun ‘1ensip Jeaxyr £373U9PT 66
) (9-0) ‘ : , ,
. - ¢8utay3drs v
- (v-d) 03 (%-4) pajeotpuy .
i aanssaad - 8upaeoq udjie UOTIIAITIP Of® . (3981m3 -
§°0C - §°Si S 10x3u0) |- xoaddy TensIA $1013U0D 10SUag 03) losuag I0333Q 9.1
(z-9) (z-A) ‘ .
i (x9Anauew) 32339p A -
ST - €1 z -——- |- 1eusis TensiA - pupyEUn ‘1ENSTA JUIWBIAOK 39333q %L
: : ) (1-)
(9-2) Laaans A
- €T +S { §°¢1 -—— {1BATD BIAAY 1ensyp _papIBUN ‘TENSEA soedsayy yoaeas 161
SINDB0D |SNOANIINOD HOLOWOHDASd JAILINDOD AYOSNES " (S)WAISASANS 103r4o 3IA
/3130S1a e -
| - | (s03S) . - - -
| NOIIVNNG . SININOJWOD AVOTNYOM SINIWITE JONVIIOYAd
3011d0) papteu) QOHIAN - {ALVRIX0UddV)
8puod3s 1¢  AWLL TVIOL
ST "ON 3831yl [B3I9Y 3923190  NOILIONAA
- ) SISKTVNV NOTIONAA -
. |. - -4 - - - -




(#-d)

- (T-2) (%=4) sav
2anssaxd pa133Ud) Juauulyre Iy81s
§°0C - §°ST S 1013u0) j98am] 1ensia _/Ke1dsyp 1osuag 8IS usyiv 42
) (z-0) - (T-A) - sV
- . (auawaaow) uo0y39339p auads
ST - €T T - 1eusis 1ensyA Av1dsyp a08Udg JUBWIAOW 39239Q §¢
(4-d) )
(so1) (1~A) . sV
aanssaad (9-2) Laaans auads .
c1+S | szt 1013u0) (18a1d BAIY 1ens¥A Ketdsyp aosuag voae 393aey yd1e3g /41
SINTHH0D | SNOANLINGD YOLOHOHOASd JAITINDOD 2¥40<:.38 (S)WAISASANS 103ardo NIA
- /3L3d0s1a .
($038) -
NOIIVHNG SININOJWOD QVCTIIOM SINTRITE FJONVWIOSNEd
3017d0) ) Yolesg 9213 = (OHIIW _{ZTVWIXOHddV)
‘ ’ §puodas ¢*07 IWIL TVIOL
9T "OoN .

(Punoiy) 19848 399390 - NOLIONM.

'SISXTYNY NOLIONNA

G-19




]  (%-d) (z-2) (-4) sav :
sanssaad |- (po13luadd Juawulye (348318)
€T - 8 [ 1013UGH 398ae] 1ensyA Ae1dsip 10suag . ysys uByly %
) (z-2) , ; )
: uogl (5-0A) v R
N R -judodaa 1oquis ano 3981e] )
g-¢ < ———— 18ud1S 1ensyA /Ke1ds1p aosuag 1oquis Buren) 39939Q 9,
R (1-d) (€-2) (5-7) .
uojIBATIOE - uoyado toqufs . o)
$'T = ¢°1 01 yo3IMs§ jujodaag 1ENSTA $1023u0> 108U3S jujodaad 10s8Uag 3199128 $91
: o (9-2) “(§-A) - -
¢@397dwod 1oquis ar 204 |- )
0°T - S s* ———- LEL | 1ensya . Aeidsyp 004 uj ejep 3981%] 3139 602
SINTDG0D | SNONNIINOD YOLOWOHOASd JAILINOOD AYOSNIS (S)WIALSASENS 10argo IA
/ALTOS1IA -
(S23S) )
NOIIVHNd SINIANOJWOD aVOTUOM ) SINIWITY JONVINOIYAd
3013d0) 3ujan) o3ny " 3Iujodsad QOHLAW . {ZIVHIXOUddY).
. i 8puodes €1  TNLL TVAOL
Z1 *ON 398181 309390.  NOLIONMA . :

SISATVNY NOIIONNA

G-20




'S

bue ‘9 ‘¢ 34 Zujddeiasao
uotisuny 3Inoydnoayl
pronuyauoed 7 34 pue 1 3d

10114

G-21

I0T1400

1011400

1071d

1011d

: : (2-4)
i (9-d) (1-2) JusuRaou . M
- gsaanssaad sbapaau 39933p 1ensta 3PpySIND
$°1Z - $°91 S - 1oajucy s3uauisn{py 1ensiA s10x3u0d I48T1d 3IBIDATY 92711q¥3S 181
- (z-2) (1-4A) -
(3urwsew aoueaeard
¢3dueds 3Idadsuy A X 3JURIEITD
31 - 11 S - ajenbapy 1ensIA 1ens3A 3pISIND 912838Q0 A2YD ¢
: (S=A) - WA
(%2) 1oquis deu
- - §°01 ~ §° - T o1 B Bujpodag 1ensiA- 1ensja 3pIsIng ’ uo}3T804 A <<
- - (s-2) -
(9-d) (popaau _{5-A) AAN .
s3inssaxd juduzsn{pe 10QuLs 81023U00 IY3j14 .
61 + S s 12 1023u0) - 88100) - 1ensIA Ae1dsyp aeN 3sanon _MOTio4 76
(%-d) . ’
sainssaad (2-2) (2-3) R ¥ :
1023u02 I0UBIEI]) . 219239p 1ensja @pysIno adueawald
$°1Z « 5 ] S 1E 3y 1d A31204 1ensiA $1023u02 ydItd 31oe38q0 ujeIuIeR €01
SINLSW0D  [SAOTNTINGD YOLOWOHIASd JATLINDOD AYOSN3S (S)NILSASHAS” 103rdo gy3A
. /3170514 : -
R (S31s) . -
1 NOIIWNA] SININOdWOO QYOTHOM SINANITA FAONVINEOIYId
Yiog R GOHLIH® {ZIVIXOUddV)
- §puodas ¢°17 DIL TVIOL
BT *oON (40JIRAISq0 10 FUTIT4) UOTITSIY HsIIqels3 NOLIONNA

SISATVNY NOIJIONAA-




uy

(5-7)
R - (9-0) wyxdsIp EY-11:33 - : )
0T - §°6 G* - (o8urx ul 1ensIA JKetdsip aosueg a8uwy @3I0N Z€T
(7=4)
. (1-4) - (z-9) 1eusys ; :
uojIeATIOE "ipaset udyie - v (1) a9puly
6 - G°L 1 2301981Q 3981e] 1ensIA Jy1/10suag afuex 19se] 93BATIOV %0
(1-4) (1-2) (1-a) - 30V
. uojleayioe ${Pa1aquUad. 103yu0UW AOd
0°L - 9 0°1 33949s81Q  3981e] 1ensIA ¢$1013U0> 10SUDS AOd 3931935 9¢
r-d) | . - ,
aansgaad (1-2) (4-4) SOV
1013u02 papa9u usyre y8ys o
$'s - § S 3y31S juauisn{py 1ensIA /1013U0d 108Ua§ . 9191321 1yBTS usyIy 91
. SINIWWOD |SNONNIINOD YOIOWOHOASd JAILINOOD wamzmw (S)WITSASANS 103ardo A3
/31340S1a
(803S) .
B NOIIVNG SININOIWOD AVOTRIOM SINTHITI FONVIWNHOLYAd
361190) —SjIewoany . GOHIIH (FIVRIXOUdV)
8puodss o1  FWIL TVIOL
6T °"ON o8Uey 93vW}asd NOXIIONAJ
) ‘ SISATVNV NOLIONOA
® o
® L4 e [ ® @

G-22




- N - (2-0) av
€€ - €1 -1 oz ———- uojrewirsy ——— Ae1dsp 10suag aguey 93ewyIsy 88
- ; (-d) (9-9) T : ’
aanssaxd uoysuawip (9-4)
) - I 1013u0d 39813 wyadsIp . av suOTSUBW]P
Tl - 6"t | . K - 3y3ys ‘ajenieal - 1ensyA Ke1dsyp 1o0suag 13w/38] 930N SE1
. (1-4) (1-0) (T-A) Ehll -
uoyjeA}IO® {pa1aluad Jo3juou AOd .
0'L - 0°9 01T 233105%1Q 388aey 1enstA ] ‘S1013U00 A0sUIS AOd 309919S 9¢
- (=a) | - ] . )
aanssaid (1-0) (%-4) Sov -
1013uU02 (papeau udyie . ysys )
§°¢ - S S u:uam Juswasn({py 18n8IA /1013u0d 10suag 2107321 437§ udily 91
mquzzou SNOANIINOD YOIOWOHOASd JATLINDOD XYOSN3ES (S)WALSASANS 10ardo oI
/3LOSId : : ’
" (S03S) . - ] )
NOIIVYNG SININOJWOD QVOTIIOM SINTWATE JONVWIOIYId
3011d0) uojleu}lsy papieun (OHIIAW ﬁuucxpnommm<v.
spu0odas ¢¢  AWIL TVIOL
. 0T *oN o8UPy 938WI36d  NOLIONNJ
SISATVNV NOIIONNJ -
® . -
e ° e e ® ° °

G-23




G-24

- o (9-0) (9-4) - ) N
- (7-d) §| . ¢AOd : Uoll
- §1013U0D eaa® - ~oadsuy WSN -
- - G'9% - 6797 0T 108Uag @23enbapy - 1emsia sdeu ¢sIosUdg _ "S8300B 1ENSTH AOOYD 6€
. (%-d) (€-9) (T-2) ‘ i
. - $1013U02 iutod | Koaans W
- 9z -T2 | s 10sUag 031 2I9uM {ensya §1013U0D 108UIS 108Uag MaLS (T
- (2-h) , - -
- (%-d) sadeys sy
$1033U0D (9-2) ¢ gauswaaou - PUAIS
0L + S 07 a0suag ;93es eauxy ‘1ensyA Le1dsip a0suag s8ujpunoiang ~ Keaang ¢61
SINTI0D | SNONNIINOD YOIOWOHIASd gmamzooo - " X4OSNES (S)W3ISASENS 3 - : JOACH0 AIA
- /ATTEIS1A z .
_ , " (S23S) . : ’
NO1IVMNG - SININOJHOD QVOTXRIOM - SININATY FONVIIONAd
. 3611405 - " " QOHIEW ; _(FIVRIX(WUAAY)
spuvdds 699  FAWLIL TVIOL
1T °*ON uo33ysod ajenieay  NOLLONAJ -
. i . SISATVNV NOLLONAJ : .
L o ® ® ® ) e . [ ] a a




. (1-d) - -
- asuenbas (S~A) I .
yoims (z-2) oy10qUAS . waysks
ST - §°%1 s 20 YI3IMS painoas uny ¢1ensip 1033U00 AaFJ uny wie.-aq 1.
(%-d) (1-2) (7-4) sav i .
- saanssaxd -papasu u3jie Iy81s X - .
A 9T - 6 < . 1o1ju0y | 3Judwisnfpy © 1ensip Ae1dsTp aosuag JuauuBy 1Y asn{py 11
. . , (£-A) sav
) ~. (2-D) aoeay yss )
. §°8-- §°¢ ' ) ———— 398183 UQ 1ensyA Ku1dsip ao0suag 3oeduy ‘sasdeay aa19sq0 9€1
- - (2-0)
(1-d) ?zjud003y 1 -
uojleajlode - *uofl * wa3sks - :
0°¢€ -~ §°C G* yo33ms |-3sod 18831ay ceva 10a3u0d 3Ifd 2288113 uny 23TATIOY 80
. " - (2-9) (5-A) sV’
_ ain3oyd 27 10quAs . . ?Uads JuauudiTE
- $*t+S A T o---- | uBys £37304 ‘1emsya Le1dsp 10suds Jy8ys paasn[py 33384 LOT
SININNOD mbom.zHHzoo YOLOWOHJASd JAILINDOD X4OSN3S (S)WALSASANS Dardgo A
/3I340s1a - -
- (so03s) j
NOIIvdNa SINIANOAWOD QVODRIOM SINIWITE AINVWIOIYAd
3011do) GOHIAW LVHIX0UddV)
. . §pucdes ST  IWIL TVIOL
T “ON uouue)d 2174  NOLIONAX . B
R SISXTVYNY NOLIONAJ
e e a o a . .

G-25

N




) SCER (1-d) (z-2) (S-A) 1
/298 uoyIeAYIOR paindas wel - oy10qULS walsks
6 - S°8 G* Yo31as --84s uodeay - 1ensyy 1013u02 8a}J uodeay wae-3q €¢
. - - (1-d) (1-V “z-A) 1
uojIeATIOR (z=9) L1037pPNY walsis
- g -9 z - yoaIms ( ¢Ioys uodeay 1enSTA 1023U00 Balg uodeap Isea19y 941
. (S-A)
. (9-d) (9-0) uoj3eu ar
- - saanssaid (Kpeaa - -JUFIAISIP AB1Cs1p 2w S4UfBIIC
6°S + 3 [ 1013u0) ma3s4s 1EnSIA 1033U00 axtg - -uod Butald £31390 S0
) 'SINZWWOD | SAONNTINOD YOIOWOHIASd JAILINDOD .. KMOSN3S (S)RIISXSANS 104ardo AN
/3aIaos1da ’
(s03S) )
) NO1IVENa ) SINANOdWOD aYOTRIOM . SINIWITI FONVINHOLYAL
3013d0) * OHLAN (ZIVAIXO¥ddY)
: §puodds ¢ HAWLL 'TVIOL
€2 ‘ON ) uodrayg 2174  NOLIONNJ : ’

SISXATYNY NOIIONNI

G-26



. ! ) RY)
- - {(€-V) (@a13%91) N i
- (%-2) j9adaazul walsks -
8¢ - €€ 3 ---- Buzpodag A1037p0Y uoj3EduURMIIO) | PIIFAIBP IBI/HOV a30N €11
(1-2) . (2-0) (¢-n) v -
- uoj3IBATIOE uof3Ijudonar 30932@p ) aiv - )
§°2€ - §°IT ot yoIIMs T 1eusys 1{ensyA 103vUuBTS9p 195E7 2038u3I8ap 13897 93BATIDV 20 -
(4-9) (1-9) | - {7-A) i sov | - - ’
- _ aanssaad papaau udyie B} y8ys :
T - L1 5 fo13uo) Juaulsn{py 1EnSTA J1011U0d 108U3S 212733 IyY8ys . : usyiv 91
(£-d*1-d) - © (€-¥) . ") .
- yooaads Noeqpady . (3Twsueay ) ano 105U3S
: -] uoj3eatioe - (4-0) - yoaadg . wajsds 103 3391%
$°9T - §°11 [ YoIIms gujpoouy +£103FpNY UOTIE FUNUWOY (3911q) °8eesay JTuUsuRaAL 96T
; - ) W )
i : - (€-V) (aF2901) .
i (%-0) | - 39adaadjul WAISAS i .
T ~ 9 [4 ———— Bujpodaq *Lxoqpny | - - _._owuaowciﬁou Apeax /yoy @930N €TT
(€-¢ “T-d) (€-V) C» o
- yoaads Norqpaaj (3tusueay)
- UOFIBATIOE (%-2) yoaads wa3s4s J13te .
$°6 + S -6 y23IIMS Suypoduy *£1031pny | uo3BdTUNBWOD (3913q) a8essal Jjusural 96T
} SINTHHOD |SNONNIINOD YOLOWOHOASd FAILINDOD X4OSNIS (S)WAISASENS | - 104drgo I3A
JALHAOSIA . : : .
(SJ3s) .
NOIIvind SININOJHOD TVOTRIOM SINIWATE JONVINNOSHId
3017d0J . - QOHYIAW __(FIVRIXONddV)
. . . -8puod9% g¢  IUL TVIOL
4T *ON - Bujeny dase 1308181 JJOPUBH  NOILONM i )
- SISATVNV NOLIONAA
[ 3 Y - - B - - - - - -

G-27




*auj3l uoyaouny
puodas-g/Y Buyanp
aa73139dax 4 34

(z-2) (1-4) A
i aoueIRITO Aaaans . P1°13 25UR1VITD ]
0°2 —— £31a9) 1ensyA 1Ene}s 3pIsING 11938 WY 0%
. ) ) (t-0) | - )
. (%-d) $papaau (T-A)
- saanssaxd Juauysnfpe uoyIr3Iox ) ki .
. 0LT + S oLt 1013U0) anbao3yauy - 39938Q s10a3u02 IYBI14 i Sujpesy 1013U0) 99
] (z-0) )
(1-2) JUBWBAOU, .
(4-d) ipopaau 183
saanssaad juawisn{pe ~uozjaoy i -
oLt +.s | oLty 10a3u0) 27194) 30933Q §1043U00 3YBTT3 azraq 1013uU0) %9
T (z-A) -
) i (97-d) (1-0) JuduWeAOW
. saanssaad | ;papaau juau | 1e9T73324A 4 .
OoLT + S oLT 1013u0) | -asn{pe 13mod 39933Q $1013u02 Y3TII apnaITIIV 1013U0) €9
SINTHHOD | SAONNIINOD YOIOWOHOASd FATLINDOD XMOSNdS (S)WAISASUNS ’ 103rgo IIA
/4ITH0S1a . i -
(s238) - . — )
NOIIVING SININOIWOD ‘aVO'DRHOM . SINIWTIT FONVWIOLIEA
3013d TOHIAN (ZIVRIXOUddY)
- - spuooes 0,1  IWLL TVIOL
ST "ON PodsBH J9A0H  NOIIONNA -
SISXATVNV NOIIONAd
-~ - - | - : - _ .
A./// -

G-28




- (9-3) .
N j98a83 R .
——- yo ad4y (9-0)

- (903 _ - 303dsug . av )

S°ZT - §°L S JUON 30 pualay 1ensip haﬁnm«v.uomcmm 398ae] A333U9p1 96
. ‘ (1-d) . (1-9) (1-1) OV

- uoj3IeATIOE (padajuan 103 juou A0d .

0L - 9 0°'1 Yo3Ims j93aex 1ensTIA ¢$7023U00 J08UdS - AOJd moxaey . 109198 9¢
. - ’ (1-9) . :
_ {n-d) ¢papaau (¥=-A) SOV

: saanssaad Juaugsnfpe Jjuauudyle ysys 398aw3 - ’
- GG + S 4 10a3103 | . 431 _1ensiA /1013000 108uU3g uo °3Yd7331 IYBIS usyiv 91
SINTGOD |SNOANIINGD YOLOWOHOASd JALTINDOD XHOSNIS (S)HIATSXSANS 1odrgao A

/3TTI0S1a o
. (s0ds) - }
NOIIViNA SININOAWOD QVOTRION - SINIWITE FONVIRIOIEAd
3o013do) - - JOHIIN (ZIVRIXOUddV)
- ° spuodas 6°7T  FWIL TVIOL
9% ‘ON - 39818 A373UsPI  NOIIONAA ; . -
. SISATVNY NOLIONQA
- - _~ - )

G~-29




(4~ m'v

(%-A)

(5-2)
sanssaxd ydae9s ute . ov
6 + S - g 1033U0) Supuued 1ensIA 1013U0D 10SU3G S01 utessy ¢4l
- (€-2)"
(%-d) ?jea (%7-4)
aanssaad #ats ugyie ) 4 )
S'sh + S sy 10x3u6) yoaey 1ensIA 1013u0> 10sUuPg | 3981wy RoeaL 46T
. (1-d) (1-2) (1-4) J40V- :
- uoTIBATIOR ipapesu 203 7uUOW : A0d )
T + S 0'1 Y23IIMg Juaw3snpy 1ensia €§10J3U03 I0SUDS AOd SPIM 39913S 9¢
SINZWWOO § SNOANIINOD YOLOWOHIASd JAILINDOD XYOSNIS Amvxm.ﬁw.«rmmbm ) I03Ard0 43N
/AL NOS1A N -
(s03S) ~
NOIIVHNd SININOJROD AVOTNUOM ) SINIWITE FONVWHOLHAd
3017d0D QOHIAN {ZTVHIXOdddY)
: 8pUCo9s §'Gv  AWLL TVIOL
T ‘oN 35916% U3IM SOT UTEIUTEH  NOLIONMA - .
SISATYNY NOILONA
® [ ] a Y - - -

G-30




*squsuaaynbax

uoyssiu yIgm Laea
118 2013 ¢ 3d_ °T 3d
snonu}3lvuod sdejiano

1 3d 103 @3eW}3IS? BW]L

(T-4)
Juaudaou and
(%-d) - - (1-9) aaTIvIaa Ke1dsip aosuas
sanssaad papaau 32939p f1ensiA apysano
. S0 + S o 10a3U0)_ sauaulsn{py ‘rensip fg10a3u00 IYBTIJ uotyeaedas uje3uVTRH SOT
(z-0) (Z-A) .
uojaysod | JuswaAou : . aa
- aaj3eIax 30339p Le1dsyp EDETICYN
S'ST+ S| - ST ) === £31397 ‘1ensIA 108Uds TENSIA YA 103TUQK 01T
. p
SINTNHOD | SNONNIINOD YOIOWOHIASd JATIINDOD AYOSNAS (S)WALSASHNS 10drd0 3N
JALTOSIA .
- (S038) -
NOIIVHNd SININOJHOD AVOTRION SINAWITE FONVWIOIYEd
J01Hd ] GOHLAW i (ZIVWIXONAY)
. : B Spuodes ¢°0%  TWIL TVIOL -
87 ‘oN 3JEioa}y Usaniag UoTIBiedas ujejujely  NOLLONA -

SISATYNV NOIIONNA

G-31




‘4 pue ¢ 34 932128 - ‘ : : :
gujddejaaao ‘uoj3ouny ’
@173u2 BulinNp SNONUTIUOD : ]
- - , g pue ‘z-‘1 dd ; : )
- -l- (5-2) - JaN
- (%-d) sjuauw3snfpe (S-4) - §1033U00
saanssaad 1eUOTIOBITP 10qufs Y8313 “‘Aeidsyp - , B -
- 08 + S 08 1o13u0y | Bupiedydyauy 1ensia uoy3edyaeN | ¥81N00 mo110d 6 I011d
1 . ) ~
N . aNA Nt
) (s-4) Ke1dstp ) d
- (€-9) ToquAs uojiedtaey -
€+ S € —e- 1 Uuoy3dI3s TensTA _TensA 3pEsSIN yied 3ysy1d T 399198 #9T | I0TIL0D -
_ aNa | ’ ‘ .
(%-d) (5-4) Keydsyp : .
saanssaxd | (%-2) - 1oqufs uorjedyaeN - ]
[1) S ot 1013u0) 8uypodaq TENSIA T1ensTA 9pI8IN0 uojlysod A9y 9§ J01140D
. (£-2) (z-A) : ‘ ‘
(%-d) | seopouw 3ysy13 Juswaaou Ad . ’
. _ saanssaad ajetadoadde | . 39932p s10ajuod Iy3F1d
) 08 + S 08 1013u0) EECACH T1ensya. 1ensiA 2pIsINQ ) sapow Y8114 Isn{py z1 1011d
) (%-d) (2-2) (z-A) Ad : )
_ saanssaad AdurIRITD 30939p §1013u0d JUSTII . 9oURABI[D
08 + S 0¢ - 10a3u0) £37119) : 1ensip - TENSTA 2pFSINQ g 21°e38q0 urejuiey €01 I0T1d
B SINTNOD §SNONNILINOD YOLOWOHDASd ~ ZAIIINDOD XYOSN3S (S)WALSASANS , 103rd0 AN
JATTWOS1aA i - -
. ’ (8035)
} NOILVNa i SININOIWOD QVODREOM - SINIWITE FONVIEOIYId o
y3og QOHLIW (FIVAIXO¥ddV)
: : spuodas 0g IWLL TVIOL

. 6T "ON . ~ HON Iaanauey  NOLIONI i )

SISATVNY NOLIONNA . . -




*¢ pue z uaamiaq deraaao ) . : .
puodas [ pue {7 pue T . . , ) )
1 3d uaaaTaq depaaao - - -
puosas T 3IdeIIQNS : i
*detaaa0 34 I21Yy3 11V

R (1-2) (z-A) ’ Ad
(9-4) - -;papasu JulWIAOW P1313
T saanssaad |  jusuwisn{pe 49939p 1ensyA IpTsIng ]
- 611 - %9 S 1023009 10a3u0) |- 1ensiA $7013u0d Y8114 . -33eXDITY ZIT1Q8IS 181
) ) - (1-0) - (T-A) -
. (%=d) pepaau JusuwRAcl | o ’
gaanssaad Isnfpe EINSIE R a1 -
- - L-0T S 10130 1013u0) ‘gensip §1013u0d JYBI1L 33130 4s1iqeIsy #g
) - (2-2) (1-A)° A © (1ea038) .
- : - ajueaea[d uoj3oadsuy PI213 aouRIEITD
ST +S 1 e .—e- aaenbapy 1ensiA T 1ensiA 9pIsSINg 3128350 ABY oY
SINDHOD |SNOANIINOD YOLOWOHOASd “AALLINDOD K4OSNAS (S)WAISASANS . I03rgo I
/AITOS1a : B
(s03s)
NOIIVYNA _ SININOWOD AVODROM - SINTNT'IT FONVWIODIAd .
011d CGOHIEN . . (ZLVRIXOULAV)
: - . _ Spuod9s ¢°T1  FWIL TVIOL

0t °OoN . Tea9le] '33vAATY Asey NOIIONNA

G-33

SISATYNY NOLIONNA




‘¢ pue 7 3d
uaamioq dey1dA0 puodls

T pue z 3d Pue 1 3d
usaa3lag dejiano puoodds
1 30eIIQD§  "3WI3I UY
dejiaao s3d @314l 11V

B T (Z-A)

- (1-2) JuawaAoUW Ad
- (%-d) papaau JATIB[31 P19t} -
saanssaad jusuwisn(pe |- 392139p 1ensJa 2pIsInQ
T - 6 s 1023uc) 1013u0) © TensiA $1013u03 3YBT14 1381211y 3ZT1T1Q®IS 181
(1-2) (z-A) Ad
(7-4) papasu JudUIAOW PIat3
saanssaxd juduysn{pe aAjIEIaa TENSIA 2pISIND
0T - § S 1013U0] 1013u0) 1ens¥A §1023U09 YBITL 3pnITITY ampay €41
. €2-0) (T-A) (1891384
aeard 2ouUBIRITD A pue 1e123®l)
- yaed juaosap 303dsuy P1913 aJuBILITD
§°6 + S S -—-- £31397 1ensiA 1BNSTA 2pT8IN0 31o83I8q0 RIY) ¢%
B SINTWROD | SNONNIINOD YOILOWOHOASd FALLINOOD XYOSNIS {S)WIILSASENS - 104rgo 43A
[3L3EDHS1a .
(s03%) - ) ~ i
NOIIViNd - - SININOJWOD QVODROM . _ SINIWATI JONVIIONMAd

I011d -

CQOHLIN

1€ °ON

18973337 '3IBATITY ASBW

NOLIONAA

(ZIVWIXONddV)
SPuo>es 91 AWl TVIOL

: SISATVNV NOLIONNA

G-34

€,




*sIndd0
8uyays81s atqissod
® Iaaduaym pojaad

uoj3Iduny ay3 3uyanp
?A3373°dax 2q 1M ¢
pue ¢ 34 ‘4 Pue ¢ Id
pue 12ylo yoea dejiaao

Z pue [ sjd snonujiuo)d

- - wny
(1-d) (1-2) (T-4) 40V ™
uojieaylode paxajuad 1037U0W AOd ) X ﬁw
S0t + §°11 0°1 yaIms 7§ Butayss 1eastA 10a3U0D 105UdS AQd mO1iBN Id918s 9¢ -
(7-d) _ -
sainssaad (c-9) | (%-4) sqv
. 1013U02 - ¢8uyaydys : usire (3yd3s)
- - S*0¢ + 9 s l1osuasg a1qissod - 1emsIA Ke1dsip 108uasg - 3y83s usyItv 4g )
. T (4d) (£-2) o
N saanssaad ajel (1-A) sy
. 1033U03 M91S Kaaans 3uads
S°0€ + S ot 108uag 319319§ 1ensyp Leydsip z0su0dg saysecaddy I1033U0N (01
(4-d) - - ’
saanssaid (€~2) (T~A).
1013U03. juyod Kaaans ov
sc+s}]. s aosuas | 03 213y fensip | - 1013002 J08UIS _ saosu’g aNS LY
SINTNOD | ST0ANIINOD YOLOWOHOASd " FAILINDOD XYOSN3AS {S)WALSASENS 1D4rgo NEA
/A1DSIa i .
(823S) - - )
NOIIVNNG SININOIHOD QVOTIYOM © SINIHNITZ FONVIWSQYEd - i ,
3011d0) QOHIIN ) __(ZIVWIXOUddV)
N . . . SpU0dI8 6*0f WL TVIOL
€ ‘ON saydvoaddy 19113y ‘ujelx1dl 1037U0K  NOLIONNA -
’ SISATVNY NOILONd . i
L J [ ] .




(z-V)
- - (2-4)
uoF3ID233Pp -
- (2-0) - 1eu3ys -
uoj3judosax ¢1ensya Ia
$°6 + S ) < -——- 1eudys | - . ‘£xoaypny sfke1dsip 3esayg sAe1dsIp 3eaayy T03TUOK TTI
SINTHOD | SNOANIINOD YOIOWOHIASd JALLINDOD XYOSN3S (S)WALSASANS - 104140 3N
~ /4IIYISIA . : .
(S238) ) - - N
NOIIVdNG SINIANOJWOD aVOTRIOM SINTNTTI JONVINHOJYAd
yaog COHLAN - {FIVRIXOUddV)
§puodas §°s  FWIXL TVIOL
-t "ONH SAe1dS](Q SUjulEBM Jeaayy 103JucKy  NOLIONNA i -

HIO®

'SISATVNV NOLIONAA

G-36




L (4-d)

(5-2) (4-A)
raanssaxd | Supizedyoraue Juajao Ad
4+ 8 4 1013U0D _ 8uyuueyd 18N8I/ -§70a3u0d IY3F1d ~ paadsayy s8ury) %¢
- ’ (7-d) (5-0) . (n-A)
saanssaad | Supaedyojzue juaiac A ’
ST + S ST . 1013u0) guyuueyd 1ensiA s1o13u0od IYBIid £1daeys apn3taty a8uey) ¢
(4-d) {5-0) (4-A) .
.saianssaxd | Buyjzedyorzue Juata0 4
o€ + S ot 10a13U0) Sujuueld 1BNSTA s1o13u0d YIT14 suiny paey wi03aagd 09l
SINTNWOD | SNOANIINOD - YOYOWOHOASd “FALIINDOD XHOSNIS vazuHmwmmbm 103rdo TAIA
/41T40S1d
(s03s) . ]
) NOIIVHNG SININOINOD -aVODION - _ SINDIITA FONVIWIOIUAL
011d QOHIIR ; {FTVHIXOUdIY)
- §PUODIS Of INLL TVIOL
%% °ON S19ANAUB}] DAFS8AY WI03A3d  NOLIONNA
SISXTVNV NOLIONAA )
® .
-llllllllllllllllllllllllllllllM“llllllll\ e S L h . bl ® e

G-37




- (€-0)

(L=d) ] {9p0od (6-4) ~
93312S1p §S93ppE 10quis WD :

12T - 8IT € 1¥3a3s 3991300 | 1ensya 227A3p 98essay (s)3pod ssaippy | - 393Uz 08

(L-d) (S-A)

- - 933.1381p (%-0) 1oquis i WO i

6 [TT - 6 G*g0t 1eya9s Suypoouzg - TENSTA 907A9p 23e8S9) 83889y 193ug 78

’ (L-d) (5-2) - (5-4)
3321081p Iewxoy - 1oquAs WO .
. 6'8 - $°9 z 181198 aadoag 1ensiA ao7A3p o8essap Jewiog 39919S 091

) ST T (1-d) | (€-2) (S-A)

- A UOTIBATIOR $9andag 1oquis W2 . )
9 -4 z Yol IMs | coypea IydTy TENSTA $a07Aap 98BSl | Spow UOTSSTWSURLY RoYD S
. , (1-d) : (5-A) : ‘
i - uoj}3IeATIOE (z-2) 10quAis W) R
$'C + S € Yolgssg (Apeoy 18nsSIA 207A3p 33essIY Ae1ds1q 183D 19
_ SINZWHOD |SNOANIINOD YOIOWOHOAS JAILINOOD A4OSN3S (S)WILSASENS i 124r40 IA
J3LTOSIA
(so3s) . .
NOIIVUNG SINANOJWOD aVOTIHOM SINIWITE FONVIJOIAd
3013do) 95743 93eSSIH 1831310 " QOHIAW - (ITVRIXOUddY) -
_8puodes 171 IWLX TVIOL
S¢ "ON 310day aiedald  NOLLONNA B )
) o _ SISAIVNY NOLIONAJ
® ] . . :
. ® L o ® SR ® ®

G-38




ti

P

. (§-4) ar )
(z-2) - OF10quAS KLe1dsIp -
L -9 1 ———— K339 TensIA. 10a3u02 a1yl snje3ls uodeay - AoY) (§
(1-d) , (s-4) . dI
uoj3esFIOR (€-2) 21 10qUiS (12ued)
R S°S + S [ 3OIIMS UOF3IDBTIS 1ensyA 1033U02 3114 uodeapy | 399198 L1
SINTNA0D | SNOANIINOGD JOTIOWOHOASd | JAILINDOD AYOSNES (S)WAISASANS 103argo ) IA
[3ALIOSIA
(s0ds) " ) -
=" NOIIVdNd SININOJHOD avODROM SINZWIATE FONVWHOJYAd -
3071740 GOHIAR . - : __{ZTVRIXONddY)
. §puodas [ AWIYL TVIOL
9¢ °*oN no::uu\uvmuom pue aajj ‘uodeay Iaedaid  NOIIONNL R - -
SISKIVNV NOLIONNS
o ] ° o e -

“G-39




’ (s-d) ai
(z-0) . o 1oquAs Ae1dsyp R
§'ZT - S§°1I1 T B} ———— _ A3139p .1ensIA 1013000 3173 sn3ieas uodeay o3 L6
. - i (1-d) (S-4) o dI
$3YJI M6 (#-2) - o1ioquAks 1eued
1T - 9 < 1013u0) 2pod 133Uy 1EnSTA 10a3uU0d 2a}J 2pod 198®1 303198 641
; - (1-d)
uoyl (S-4) dI
A -BAJ3O® €-2) o110QUAS 12ued
1 5°6 + S I T Yo3IIMS u0}323(3s 1ensIA 10a3u0d axtrd uodeay 3997198 1.1
i SINIWWOD | SNOANLIINOD HOIOWOHOASd JALLINIOD XYOSNAS (S)WALSASHENS 1o3Ardo | - e i
/ALTOSIdA .
(5013S) - )
NOLIVYNd - SININOIWOD QVOTIEOM SINIWITE FONVWHOIIAd
3013d0) - GOHIAW {ZIVRIXOUAAY)
- spuodas ¢°71  IWLI TVIOL
LE *ON papiny-1ase ‘uodesy ai18daid - NOIIONNA -
SISATVNY NOIIONNA
® ® o °® o -

G-40




. (€-d “T-0) ) (€=V) .
yooadg yoeqpaay h) .
) ) - UOFIBATIO® (%-2) yooads waysks | (pajoajap. 3e81el)
8¢ -~ §°€E - S Yo Mg 3uyppoouy Ki03}pny UOFIVITUNUMOY 98essau HOY JJuwsuzal 961
- = (9-d) |- - (%-4) -
saanssoxd (1-9) udyie SOV -
€€ - 82 S 1023u0) 9J3eWOINY 1ensiA 1013U0D I08U3S 21971391 Y8318 usy1y 97
(z-2) (5-4) B -
i " 8003l 10quis Iv |
- ST~ §°TT S -—-- 1eusys 1ens7A Le1dsyp 10sU9S 1oquks 3utany 39933Q 9.
. (€-v) ’ b}
) (%-2) dxajuy (PA}@021) walsds
B T~ LT S ~ R 3uipodaq £L1031pny UOTIBOTUNUIOS - ﬁw:ﬁmmﬁv 3191V @3j0N 0C1
(4-d) (£-0) - (1-A) :
. saanssaxd 3jujod 203 FuUoW i v -
6°9T - S°TI K 1033U0) 03 aI13yM 1eNSIA 10X3U0Y 108Ua§ I08U3§ MI1S LLT
- (€-d ‘1-d) - (g-V)
yoaadg Hoeqpaaz 0 -
uoy3IBATIOR (%-2) yooads - swalsAs Apeay/ov | .
1T - 9 S . Yd3IMS Suypoouyg L3031pny UOTIBDFUNUMIOD (3912q) @8essay | . 3ITWBUBAY 961
’ (€-V) h)
) (%-2) diajquy (9AT9021) waishs . -
i GG + S [ ——a- 8utpodog L1033pny UuoTILDTUNUIO) 3aa1e a8essal 230N 8¢1
SINTWWOD }SNONNIINOD YOLOWOHOAS _ JAILINDOD AYOSNIS (S)Wa1sasans IOArdo HIA
/3LIOSIA - :
(s03S) ] - .
NOIIVdna SININOHOD -QVO'DRION SINIWATE FONVIHOJIEHd
3011d0) . 3upan) 19587] QOHLIW LQ—EV
. - ] N . SpU0dIs G°Q¢
8t "ON 3jopury 9a1e03y  NOIIONMA .
} i ) SISXTYNY HOIIONI - .
o - U ] a a

G-41




(1-v)

(s-A) .
R 1eudys -
. - (z-2) KL1033pny
uoy3ITrs0d9x 10quiks a
$°0T - §°8 4 --- 1eudls 1EnSTA ife1ds1p aBessay 1eudys ,yseids, 0N €1
) (1-V)
. (s-A)
- 10qufs
(1-d) | (£-2) L1031pNNY -
- uoj3IBATIOE 309198 10qufs Wo (Apeay/Hov)
S - € [ yo3aymsg asuodsay 1ENSIA 207A3p 23essay a8essay puas €1
(5-0)
(T-v) -
- 10quis
(2-0) TENSTA .
- uoj3Ijudodaa 39939p WO
ST + S z ——n- 1e8ud3sg £Lro3ypny 907A3p 93BSSIY Jaa1e afessan 330N 621
SINIWWOD | SNONNIINOCD YOLOWOHOASd JAITLINOOD XYOSNIS (S)WIALSASENS IOEr490 TIIA
/3IFIDSIA : -
(s03s) ’
NOIIVMNA - SINIANOJNOD QYODRIOM SINIWITE FONVWIOLYId
3011do) 1833314 QOHLAN {ZIVAIXONddY)
B - Spuodes ¢°0T  IWII TVIOL
6 "ON 07 38UTpa00) UOJITUII500 10865891 9A19998  NOLIONAL :

SISXTIVNY NOLIONNA

G-42




(1-v)

- ($=4) R
) 1eudys
i i (1-d) (€-9) £1031pny -
uoy3IBATIOR 309198 | -~ 1oQquAs WO - (2980y/4oV)
0€ - §°6¢C (44 yo3limg asuodsay 1ensIA 207A9p 93essal 28es8a) puds £L1
(L-7) , )
(%-0) - peax o WO
- 6Tz -~ 0 (¥4 ———— ~ 8uypoasg . " tenstpa | Keydsyp aBessey | " 3usjuod a8essoR 330N TCI
(1-v) -
) - (S-A)
- 1eusys . . )
(1-d) (€-0) | £.31P0V L -
Uuo}IBATIOR 309198 1oquis WO (Lpeay/RAoV)
§*c - € G* Yo Ims- asuodsay 1ensiA 207A3p 93eSsaR o8essay puas gLt
) - - (1-v) -
(6=A)
- . 1eusis i
(2-2) £z037pnY
g02221 1oquis w o
G*T + 8 4 e 1eud}s 1BNSIA 22TASD 33essSaN 31919 93Esval @3I0N 621
SININNOD m:onzazoo YOIOWOHOASd FAILINDOD XYOSN3S . (S)WALSASHNS Joardo THIA
J3TIS1IA - - B
- (s03S) ;
NOIIVNNG SININOWOD QVOTIOM SINIWITA FADNVWIOIYAd
301740) - 1831814 QOHIZN ) _(FIVRIXOUSdY)
- §pucd3Is 0t - ANLL TVIOL
0% °“OoN - pavpuelg ‘odessop dAje09Y  NOLIONAA .
. SISATVNY NOIIONNA -
- - - '

G-43




- (€-V)

- (£-d ‘1-d) 3¥oRqPa3 o i
. I0jBATIO® (%-0) yosads | (3Twsueal) wolsfs 13804 /%0V. )
€S - 8% [ o Yol ms Suypoouy Kao3ypny . UOTIBDTUNUMOD (391aq) =8essay Jyasuely 961
(9-d) (s-A) - d
] uojaonpoad (7-9) o] 1oquks swa3y 37d%00) - -
S*tw - §°LE 91 oj1oquis 3uypoouy 1ensyA | Jusudinby [eUOsIag eleq £do) oL
(€-v) ¥o
-2) dasjuy (3AT2021) uRISLs
A A (44 Buipooaq K1033pny UOFIBIFUNULOD aBessol ¥30N LI1
- (g-d ‘T-d) : (€-V)
yooeads ANoeqpaay - h) .
N uojlealaoe (%-9) yoaads (Jrusuery) walsks .7 Apedy/AdY
- $°IT - 9 14 YoIINs - 3uypodujy L1031pny UoTIBDTUNUILOY (3912q) 3Bessay JTUSURIYL 961
i (€-V) ) . ;
- (%-D) dasquy (9AT9091) wWIIsLs
6°G + S S R — 3uypooeq KL103Tpny uoyIBD JUNIOD 3131e 3Bessay 330N. 821
1] N -
SINTHHOD |} SHONNIINOD HOIOWOHOASA { _  JAIXINDOD XYOSNES (S)WALSASANS 104040 I
. ’ /313¥0SId .
(s038) :
NOIIVYNQ SININOJWOD AVODRIOM - SINIWITA FONVWIOLIHAL
3011d0) - 90704 "OTPRY GOHIAR (ITVHIXONddY)
. spuodes ¢5-  IAWIL TVIOL
1% °ON (paepuels) 99vss9N 9ATa09y  NOLIONLA - :

SISKTVNV NOIIDNAA

G-44




(€-0) | _
. (1-4) uoyado (s-4) v
- uojiIeAIIO® 2381018 2110QuAs (00d) walshs
§°0% - S°6¢C 1 Ya3ams 302138 1enstA parogiay 3a81eg e3ep 3971%] 81035 681
- (s-4) W i ‘
_ (L-d) (4=2) oF10QuAS (00d) wo3lsds
6€ - % s€ £13u9 e3eQq Suypoouy - 1ensiA pavoqLay 398awe] e3jep Jadael x23uy I8
(1-d) (s-4)
i uoj3ealloe (¢-2) 23110QUAS - 2]
St + S - € _ yoagms | Apeax A3ya9p 1ensIA 207A9p 23essal Keirdsyq ae31d 19
SINTNAOD mao:zHHzoo. YOLOWOHOASd JAILINOOD XYOSNIS (S)WAISASYNS 133rgo AN
. /3AL3WIS1a . - -
(S23S8) L R -
NOLIVing - SININOJWOD aQVOTIOM A SINIWITE HONVWIOSHId
3011d0) - QOHIIN (FIVAIXONY) -
- ; spuodas g0y  INIL TVIOL
Z7 ‘oN ¥ieQq 393481 paoooy  NOLLONOA , ’ :

SISXTVNV NOIIONNA

G-45




G~46

(x-d) (£-0) | . (5-4) - oS

) uoyIBATIOR - - uojado 10quiks yoams . :
- L-S z LERY LT 309135 | . TENSTA aasu~dsIp 338UD 1asuadsyp 33040 | - 238ATIOY 10 | JOTIOD
(9-2) (7-4) . ALQ .
: uofIBNTRAD ‘usyie Ke1dsyp 20uUB3ISIP
S*4.- §°1 4 ¢ S 1eulds 1ensyA _Suyuzes 3jedayy | - /Buraeaq 1eusys a3ew1Isy 06 I011d00
- A4 ) (9-v) Ia
- . . (%-2) 39adaaiuy KLe1dsyp 1eusys uo-%d01 |- -
0°T +S s* kb ——-- Buppodaq £1031pny Bujuies 3ea1yy | - Juorarsinboy ~ @30N ¢£1 HIod
SINTHOD | SNONNIINOD. YOIOWOHOASd | FAILINDOD ANOSNES (S)RALSASANS - I0ardo -
- /a1TnsId - .
(s03s) .
NoIIVYAG 1 - - SINENOJHOD QVODNHOM o SINTWTTA FONVIWNOIY3d .
pog GOHIAN . ___(ZIVWIXONddY)
. ’ spuodes [  AWIT TVIOL
t7 ‘ON 150375 Bujuien 3veiUl O3 puodsay -~ NOLIONNL

SISXTVNY NOLIONNA




- (z-2) (1-4)

- - A
] 18312 103 FuUou P1oT3 adueIBITO i
S+ S 4 ———— Fegstyy 1ensyA 1ensjA apysanQ a312®38q0 Noay) £y
) (4-d) A i
saanssaad (1-2) (Z-1) . d
S+ S [ 1033u0) d4-s MvL 30939Q 81033U09 IYIY1J - 8uipeaq 1023u0) 99
) (¢-A)
- {4-d) JuawdAoul
saanssaad (1-2) 1e3uozIIOY ) £
B ) S+ S S - - 1043u0) 4-S 30939q §1013U02 Y3714 - 31q 10a3U0) %9
o ©(2-A)
(%-d) ) JuIWIAOU - -
saanssaad (1-92) 18273334 . d
S+ S 3 ! 1013u0) .o ¥-5 . 39933 s1023u0d YBT3 apn3II3ITY * 10a3u0) £9
SINIWWOD | SNONNIINOD YOIOWOHDASd JALLINOOD XYOSNIS vaﬁam»wn:m, . 1o4r4o IA
J3IOS1aA : ) -
(503S) -
NO1XIVINA SININOAWOD aVOTNIOM SINTWITA FAONVIWIOIHId
0114 QOHLIH ) (FIVIIXO¥ddY)
- ) - . §puodas ¢  FWILL IVIOL
- *ON 3381211V 9Z711qe3S-  NOLIONAA ’

- SISXTVNV NOLIONAA

G-47




NoILVdNG

- (2-9) (S-A) sy
uoy3judooaa Lanans EDVELY]
(44 1eusis 1ensIA Av1dsyp J0Suag Ae1dsyq 103 JUOR 801
- (5-A) ) :
(72) 1oquis o) 4 eaie 28813400
1 guvypoouy 1ensSyA $10143U0D 10SUIS ‘uxa3jed yoaeag 39919S 691
(s-4)
(€-2) 10quiks v
S°1 uoT30919S Tensyp §7013U0D I0SUIS yos1eas oIny . 1991°S 8%l
S{0NNIINOD YOIOWOHOASd JAITINOOD XHOSNAS (S)WILSASENS I103rdo AIA
J3LTOSIA N
(823s) .
SININOIWOD QVOTIIOM - ) T SINIWITE AONVWIOLNA

oAEBaS OFavwoIny , QORIAN

51y 3198181 Aoaing  NOLIONAA

(ZIVWIX0¥ddV)

Bpuc59s G¢  AWILL TVIOL

SISATVNY NOIIONNA

'G-48




*7.3d Y3 - ’ : ;
sdefiano 2wyl 1 3d | - B ) .
) : (2-2) (T-0) - sv . . :
- uoyIlTU Kaaans 2UIIS - - : :
Sz + S - [$4 - . -80022 ‘ud}s 1ensiA Keldsip 108UaS - Ketdsyq I03JUOl BOT
: 1 ) (£-0) " (1-A) } : -
‘g3anssaad uoy3Ida}Q Lanans W | )
§°G + S 4 T 1ox3u0) | “a3ea 303ias IensIA 81013U0D JOBUIS ‘108Ud§ mIS LI
SINTAHOD |SNONANIINOD wo.ub:ozurmm AALTINDOD AdosNas | (S)WAIsAsANS . 10argo ) THIA
/a1T¥Cs1a - .
- (5035) ) R v -
NOIIV¥AA SININOAICD aVOIIUOM T SINTWATE FONVIHOINEd
i013dod - Ydaeag .:.5.:> 1013u0) :&:-z . GOHIIH ’ (I XONAdV) ’
. ! " Spuodas ¢z  EWIL TVIGT |
9% "N - o1y 3981e] XoAing  NOLIONAJ . :
SISATVNY HOLIONN ’
o . @ : - 4

G-49




(1-2 ‘S-A)
Kaaxns i -
_ (5-d) - TeENsSIA WA -
uoil (9-2) _9T10quis deu
0T + S o1 -B3juajio dey * 9ATIENIBAY 1EenSTA 1ens}a 2pIsIng uoy3Ifs0d - £31a97 012
) (s-2) (§-4) : aN
i{papasu juau 2T10qUAS Ke1dsyp
_ o€ + S o¢ ~3A0U 12YIang 18NS 1A uoyiedjaeN jujodAepm yowoaddy z¢
SINIWHOD | SNONNIINOD YOLOWOHOASd - JAILINDOD AYOSNIS (S)WALSASHNS I0dr€o 3N
/3ATIYOSId ) i R
(S03S)
NOIIVENG SININOIWOD aVOTIIOM SINIWITY FONVIHOIMA
3011d0) 'QOHIAK (ZIVWIYOUddV)
. ) 8puodas 0f  AWNLIL TVIOL
{7 ‘ON _ u:«oahwﬁ Adaang  NOITONAL )
SISKTVNV NOLIONAA -
L @ -

G-50




; (4-d) T (%-4) ;
- aanssaad - (£-2) udyie v :
G - 9 Y ] 1013u0) 2381 MITS R 1ensia $T0a3U0D 105UIS 398am] RAoB1Y W61
) (7-d) (1-9) (%-4) SOV
"~ saanssaad 123U92 udyie Iy3ys
$°6 + S [4 . 101300) _398aey 1ensyaA 10I3U0D 10SUIS 2197392 3YBIS ulyly 91
SINTUIOD |SNONNIINOD YOIOWOHOAS AATIINDOD AYOSNAS (S)WAISASEAS 103rdo oA
JAITOS1a
- (523S) T ]
NOIIViNG SINANOHOD QVOTNIOM SINFWATE FONVWIOJYAd
7917909 ~  QOHIIH _ (ATVWIXONd4V)
: ~spuodes ¢y  IWIL TVIOL
87 OoN - 3983E] %oeaL  NOLIONAd ’ .
" SISXIVNYV NOIIONNI
- . . . . -

0

G-51




(£-d ‘1-d) (e-V)
- ) yoeads - (%-2) Aoeqpaaz ) I
uojieayjoe 3JudIUOD yoeads ! (3ymsue1l) waisds
9T ~ 11 S Yo3IMS a8essoy Ka03§pny UOT3IBITUNWLMO) (391aq) 28essay JJUSUBIL 961
. (£-d ‘1-d)
yoaads : (€-2) . (S-A) SO
uoyIBATION ;1auuBRyd o roquks (309198) walsds £31and9s puw
G°0T + S ot Yo ms 309110) 1eNSTA UoT3IEDFUNWWO) {auuryd “wwo) 39919S 05T
SINDGI0D | SNONNILNOD YOIOWOHDXSd JATIINOOD X40SNIS (S)WALSASENS Iodargo DIA | -
/31340S1a
(S038) - -
NOIIVHNA SININOdWOD QVOTIHOM ) SINTWTTE ZONVIYOINAd
3017d0o) . Joatag “IdJoA GORIAN . (FIVWIXOUddY)
— spuodes 91  IWIL TVIOL
6% *ON (39119) 93essa| Ijuwsuell  NOLIONAA

SISXTVNY NOIIONNJ

G-52




(e-v) { - - wl _-
(%-2) daejuy (9AT2031) woIsAs .
Le - 1t S ——- Supodaq La03ypny uojaedunuUMo) wy | 930N €11
(€-d “1-d) s - (£-V) . ‘
yooaads Fyoeqpoaz I R
Uoj3IBATIOR (%=2) - yoaads (3Twsueay) wa3sLs -7
. .6°TE - §°11 - 0z yo1ImMs Suypoouy Kio31pny uoyIBOFUNUMIO) | (PrEpurys) a8essay JJWSuUBIT 90T
’ - (€-V) : k)
- (4-0) diajuy (9AT9091) wa3shs -
-9 E S ——— Sugpodaq Li03ypny AU0TIBDTUNURIOD Apeax/yoy 330N €11
) (c-d ‘1-4) - (£-V) I
- yoaads i ROBQPIIJ (3Twsue1l) -
uoFIRATIOR (%-9) yoeads ~ swa3yss . 3x21®
§°¢ + S} s I YoaIms suypooujy _Lx031pny UOT3EBDFUNNLOY (3912q) 8essaR - 3jusuBl1y 96T
SINIWWOD | SRONNIINOD YOLOWOHOAS JATIINODOD xiosnas | - (S)WILSASANS hrorciy: o) I
/3TIS1a ) )
(5038)
. Noxvinga |I° SININOJHOD AQVOTRIOM SINIWITI AONVIRIOIHEAd
3517903 3570h - GOHIEW ) . (ZIVHIXOULAV)
- spuodas (¢  SWIL TVIOL
0S “ON (paepuels) 58vssaR AFUsURAL  NOLIONNA

SISATVNV NOIIONNA

G-53




- - AT1-V)
(5-A)
- 1eudls
-(9-2) £1031pny N 2pod
¢A1daa 10quis ao uof3IedTIUBYINY :
L =S z [ S13usyIny 1ensA Ke1dsip 93essay ¢ JuswaBpatmouNdy 330N 8TL
- ) - 4
. ] (1-¥) "
- . (§-7) (44
~ 1euldfs -
(1-d) (€-2) K1031pny . .
i Uo}IBATION 309198 10quis - WD
(42 2SR G* yoIIas 9suodsay 1ensip- 201A9p 98883 a8essa| puas ¢/t
: (1-v)
- (s-A) ;
- Teudys
- (9-2) £1037pny apod
R - N S CER 10quis WO uojIBOTIUYINY
s°t ~ S°1 z P J13UayINy _ TensIA Ke1dsyp o3essay ¢ 3uUdWaBpaTMOUNDY 330N 811
- A.Hl<v T |
. - (s-A) .
) (T-d). (€-9) 10quis T WO (@po> 3uaIpl
0°T + S G* A uo3ang | ;Juas aB8essay 1ensIA adJAap °8es5aK ¢3191R) a%essay - puas ¢€/1
mHzn.Ezoo m:onHHzou YOIOWOHDASd JAILINOOD - X4OSN3S (S)WILSASANS 123rdo 43IA
/AIDOs1a
(S013S) ) -
: ) NOLIIVNNG SININOJHOD aAVODROM SINT'ITE AONVIRIOIAd
3017400 : 1931314 QOHLAW (FIVRIXO¥ddV)
N spuodas [  IWIL TVIOL
15 *ON 3ioday Jjusuell  NOLLONAA o
: . SISXTVNY NOIIONAd i -
L [ e < 2 & a - o a



18370

L yaed (7-1) Y o
- - uodvom juatIo Pid213 19310
1T - 1 L ---- K3130p. 1ensTA 1ensia 3pIsSIN0 yaed uodeay AW 66
) - (T-A)
- JudWAAOU Ad
i (7-d) - aaT3RTal P1°13 -
} gaanssaad AH!UV 30939p 1ensia PISINY
S'€T - 5'2 s 101309 “4-$ ‘yensip ¢g70a3u0d 348YI1d 33BIDITY 22311qe3S 181
’ (T-A)
- . ucwﬁwsro_:
. (%-d) TN #12 X .
. soanssaxd - (1-9) $ 103 7uUQ ) E T
g8-¢ S 1013u0) T ¥-§- 1ensIA 10x3u02- 3yBF1d 3tad ysT1qeIsd w8
(z-9) T {TRA) A ,
_ L9doueaBald uuwam:« ~ P19T3 adueIBITO
$°T+ S z. ———- a3enbapy 1ensTA 1ensyA 9pIEIND 1ex93e] N29Y) O
SINTWHOD | SNONNIINOD YOLOWOHOAS | FATLINDOD XMOSNES (S)WIISASINS © 10argo AN
/313499S1a . - ‘
- (s03S) - ] .
NOILIV¥NG - SININOAHOD QVOTRUOM SINIWTTA AONVWHOINAd
011d - QOHLAN - - ; (FrvwIXouddyY)
- - - Spuodss 1¢ - AWIT TVIOL
TS "ON 1819387 °3Je1da7V Jsewu]  NOLIONAL ) _
] . SISNTVNY NOLIONOA ) . )
e e a a a T - -

G-55




*aw}3 1€303
Suganp L1snonuijuod : . g
pue Lisnoauelinuls )
ando0 ¢ pue g7 3d ’ X
-0 | Ad
(%-d) |- - JuAWIACW P1o13
saanssaxd (1-2) " 39939p {ensia 2pISINg .
9T - IT |. S . 10a3u0) |- 4-s Tensip ‘s1043ucd YBT14 ) 33eadayy S2717Q®3S 181
(z-9) (1-0) : 17 .
$310®35q0 |- uot3l .
N . Jo 183D -sjuatao [ A i
8T - 11 : L £31304 - 1ensTA p1o13 1enstA | 1ee1d yaed uodesy 323YD-65 -
(7-d) @n |- , 1 -
soanssaid - (1-9) uoy3Elox d
8T +' S S 10a3u0) i-8 39939q §1013U05 JUBITd 3uipeay 1033U0) 99
(Z-A) - )
. _Juau ) :
(v-d) |. -2a0u 1E3
saanssaad ’ (1-9) -uo0zia0y . Et ’
8T + S S ) - 10a3u0)- u-§ 39339 | ~ s10a3u0d IYBITA 13120 1033uU0) %9
) (%-d) (z-9) (T-A) . and
- saanssaad aeard JUALHACW PI935 1ENSIA i
) 1033u0d 398183 - 39339p 8108U3S
S°0T + S 0T 4 IYBTLE SO1 L3132 | ‘1ensiA Mﬂouu:Ou UL S 3pnITITY 9582aIdUI TO1
SINTDA0D | SNOANIINOD YOLOWOHOASd - JAILINDOD ‘ AYOSNAS (S)WAISXSENS Ioardo TIA
: JALFUOSIA -
(s038) - . B R R
NOIIVYNA. SINANOIHROD aQVOTXIOM . SINTWITE FONVIRIOSHAd
011d QOHLAN- : e {ATVHIXOUAY)
. : ) - spuodds g1  IWIL TVIOL
€S *ON 1801343 "3IIEXDATY Rsewun  NOIIONNA i -
SISXTVNV NOIIONNJ o -
[} - [ - - Y - - ) - ~

G-56




G-57

(z-A)
(7-d) | _(1-9) Juawa Aol )
saanssaxd £1esgad3u 29239p Ad
§°1T - 6°91 S 1013003 sjusuasn{py ‘1ensip §1013u0d 3Y3T14 IFBADITY IZTI1IQUIS 181 1071d
© (9-d) : (1-A) oav . .

sainssoad (2¢-2) Laaans §10a3u02

9T - 1T [ 1033u0) | 283D A3 1ensyp ¢fe1dsyp aosuag SO1 aosuasg APY) £6 JOTIdOD

s (2-A) .
(%-d) (z-2) - JuaWRAOW

gaanssaad |_aeao-3a3ael 3933@8p aad .

§°0T + S 01 1033u0) SO A31334 © 1ENSIA s1oa3uod yB11d 9pMITATY ISBIIUT 10T I0T11d

SINTWHOD {SNONNLINOD VOIOWOHOASd JAILINDOD A4OSNIS (S)WALSASANS 10dr4do ) RIA

/3LOSIA K
- (823S) - -
NOILVENG - SINANOJHOD AVOTRIOM . SINTWITE JONVWIOIYAd )
TELT GOHLIN . - . (AIVHIXO0¥ddV)
. : spuodas ¢°17  INIL TVIOL .
"5 °ON : 108U3g NseWU}  NOILONAL o
SISXTVNY NOLIONAL -
5 [\ an - - '




- (%-2) .
. R (z=4d) paatsap (s-4) ON
jusuisn{pe ~ 3uyodfea s71oquks §10a3u02 jujod{es 3Ixau o
s*6T = §°9T < 9321981Q 11899y 18nSTA uoj3edyaeN ‘apou uoyiedraey 399195 191
. B (1-d) (T-2) (5-4) N
uojIBATIOR jaeupue{ 2110QUAS §70a3U0D R
%1 - €1 1 Yol ims X9A0 A3FA2p 1ensip | uojiedraeyN yoayss ajepdp P3IVATIDY 60
) Ad .
- (€-2) (€-4) pP1o13 :
N -8ugpeay Jyoeal 1ensS}A 9pFSINO
€zl - §°¢L S 339138 1ensyp [ . s1013u0d yBI1d “Jaeupue 133980 [T
(1-2) .
(z-d) Iaqunu (5-4) ON \
juaulsn{pe uoy3ysod 21 10quAS $1013U0D jurod{es j2saad
0°L - 0°9 01 2392081Q 11809y 1ensia uojIedtaey ‘opou 23epdn 399198 ¢91
(9-4)
- (9-2) uoy3eu. WA
(s-d) uoj3Ied0] -JulI08Ip deu . i
6°S + § S dew 3udtaQ | - wayyuon 1ensiA ‘1ensya 3pIsINQ juyodLepy A3313U9PT 001
A SINTDHOD | SNONNIINGD YOIOWOHIASA IALIINDCD LNOSNIS (S)WAISXSANS 103r40 il
/41340s1d
($03s) i
NOIIVdNd SININOJWOD QVO'DROM SINIWITI AONVWIOIYAd
3011d0) aujodiey palols A13asA0 QOHLIW _{FIVWIX04ddV)
SpuOdds ¢°6T  INIL TVIOL
gs *on aatddog a3epdn ~ NOLLONNA
SISATVNY NOIIONNA
- - - -— a i

G-58




i f
. (%-0)
(z-d) po11sap (S-A) N
juauzsnfipe jutod | 2}10QuAs $1013U00 juyodaes 3xau .
.§°TT - §°81 B S 9331081( -Len 11823y 1ensip - uotiestaeN ‘apom auy 3093S 191
B - (%=2) )
(T-d) (z-3) (s-4) N
- uojIeATIOE - ?3epdn - ojjoquis §1023U0D - : -
0°8T - 0°LT 1 yo3Img - £3130p ‘TensjA uojaedjaeyN (s30wax) a3epdn 23BATIOV 60
(z-0) N
(c=d) pase (7-4) v -
UoI3IwA}IOT _ @an3eay udgiv I9put3 ispuy”
_6°9T - ST 1 oINS £3§a9p 1eGSTA 28ues1 12587 a8uea a19se] BIBATIIV 40
. ' ) (2-2) -
) ] (4=a) pa1ajuad (v=A) . sav
gaInssaid yaew Juauwuly e ~ 3y3ys -
S'%T ~ §'6 [ 1033u0) | -puei £31a9p 1ENSTA /Ae1dsp xosuag | yaewpuey uo 318 usity ¢
T (1-d) (#-0) ($-A) N ) N
- _ uoj3eATYOE Jaqunu uoll | o¥10quis $10a3U0d 1a1ddop
0°6 - G°L 1 yo3ms | -ysod 1redosy 1ensIA - uojiedjaey ajepdn ajowdy 309198 £91
- (z-d) |- (#-2) (S-A) ON -
jusuasn{pe Jaqunu uoll 2y10qUAS §10I3U0D sajeu
- 0°L - 9 1 9391987q | ~1sod yreoay 1E08TA uoj3e31ARN -Jp100od 338314 39919S ST
- 9o | (9-4) WK -
. : (s-d) Aaeuw WyIISIP Ke1dsp N
§°6 + S st dew juajaQ |-puel WATIUOD 1ensiA 3UadS 10SU3S WIBUPUBT A33IUSPI. %6
SININWOD [|SOONNIINOD YOTLOWOHIASd JATLINOOD RYOSNES (S)WILSASANS - 10ardo AN
- - - - . /41340S1d ’
(s03S)
- NOIIVHNG SININOIWOD AVOTIOM B SINIWITT FONVIWIOIYAd
011405 - ” WieupuE] @3jouwoy GOHIIR ) {ZIVHIXOUddY)
- ~ T §puodads 5°7¢ I "TVIOX
9G °*ON J914doq 23epdi  NOILONNA .

SISATVNV

NOTLIONNA

G-59




- - . (S-A)
. (v-2) d110quds ) AN :
'z - ¢ G’ ——— - Bujppodaq - TensyA fe1dsip 1osuag [saieurpiood 3oeduy 30N ZZ1
’ (1-d) (z-9) (%-4) - ™ 7 .
uoJIBATIOR 30ods uo jusuusyle R aaputy 1apuyl
6*1z - 0Z 1 yo3mas | assey L3jaap 1ensip asuea iaseq © aB8uea aase] 91BATIOV. 450
. (%-d) (1-2) (9-4) N SOV
: R aanssaad - papaau JuawuIjie 3y3ys jujod 3ovduy
S°6T - S°41 S 1013109 Juswasn{py 1EnSTA 1013u00 z0suas | uo a1o733a IyBIS uSI1V 91
(1-d) (1-9) (1-4) oV ]
- UOTIJBATIOE papasu Jo03juouw ‘A04 - i
9T - €1 0°1 - Yo3IMs Juawlsn{py 1ENSTA 1013U0D IOSUSg AOd moaaey 310919§ 9¢
(#-d) (1-9) (9-4) SOV
i a2anssaad papasu Juswudyie Iy31s juyod 3oeduy
2T - S°¢ $ 1013U0) usuysnipy iensya 1013u0d 10suag uo 2{d1321 3Yy318 udT1v 91
) . (€-2) (z-A) sV -
Joeduy | - 30939p Le1dsip -
X L - - S e A3t1a9) - 1ensyp 2UIDS 10SUIG juyod 3deduy 30N 971
(1-d) (1-2) (T-A) 4oV
] uoj3IBATIOE papaau I037uUou AOd
ST+ S o't UERY LY jusuIsnfpy 1ensA §1013U0> IOSUBS © AO4 ®PTM 303198 9¢
SINIWHOD m:@:ZHHzoo YOIOWOHOASd JAILINDOD A¥OSNIS (S)Wdrsasdns N I23rgo :t. P
J3INOS1a :
(8013S) . .
NOIIVMNd SININOJWOD QVODIRIOM SINTHTII JONVIHOLUId
3011409 >7IvwoIny GOHIAR ) (HIVWIXOMdAV).
’ §puodas ¢°gz  IWIL TVIOL
LS "OoN sjusuisn[py 23BWI3SY - NOLIONAA .

SISATVNV NOIIONNA

G-60



£-0) (z-4) ad .
paadsayv o110qUAS B sfeydsip
1+8S 1 ——es jumETXER 3O2YD . ftensip | ueumaasuy yByid paadsaty - 203TUOK 90T
o - (%-A)
-JuawaAoU -
(%-d) (€-2) A1l : Ad
. gaanssaxd Juswaaol -B13x §10a3U00 3Yy33T13 s3ugpeay
0z + S oz | : - 1013u0) |2ar3eT102 dO3§ ‘1ensyA 1ensja @pysang adasaajuy £14 16
) (€-2) ,
(%=-d) R 3sIN0d (7-A) Ad
saanssaad aansoq2 |- uoF30axp s1oa3uod Y313
0t + 8§ (414 s 10a3u0) Ys11qeIsy ‘rensya TENSTA 3PTISIND T ouna }eIy Yys11qeasy 98
SINFB0D | SNONNIINOD YOIOWOHOASd JATLINDOD XYOSN3IS i _ (s)wazsasdans Humhmq qHIA
/3TIIOS1aA i}
(803S) -
NOIIVNNG - SININOJWOD aVODNOM - . SINIRTTY IONVIRIOIYAA
- I011d Ung }oe33¥ UsI1q¥3sy GOHIAW . (AIVAIXOUddV)
S . §puod9ds 07  AWLL TVIOL
85 *ON 11V-03-17V YIUawWodesus  NOIIONNL o ;

SISATVNV NOLIONNL

. G-61




APPENDIX H

. SUMMARIES OF CONCURRENT AND SEQUENTIAL WORKLOAD DEMANDS
(REVISED TO REFLECT DISTRIBUTION OF FUNCTIONS TO TWO CREWMEMBERS)
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FUNCTION

NO. FUNCTION
01 Acquire Position Data, Automatic
102 Acquire Position Data, Shift From Known Point
03. Align Headiné on Target Bearing
04 . Assess Damage . .
05 Check Aircraft Systems (Holding) ‘
06 .Check A/C Systems (Power Change) '
07 , Check Course Required .
08 Check Sensor Operation
' 09 Check Sights
10 Coordinate Mission '
il Coordinate Target Selection
12 Deploy to Cover ‘
13 Designate Target ‘ '
14 Detect Aerial Threat, Automatic Search, Cueing
15 Detect Aerial Threat, Unaided
16 Detect Target (Gr&und),vFree Search .
i7 Detect Target, Prepoint, Auto Cueing _
18 Establish Position (Firing or Observation
19 Estimate Range, Automatic
20 Estimate Range, Unaided Estimétion'
21 Evaluate Position
22 Fire Cannon
23 Fire Weapon
24 Handoff Target, Laser Cueing
25 Hover Masked
26 Identify Target
27 ' Maintain LOS With Target
128 Maintain Separation Between Aircraft
29 ' Maneuver NOE
30 Mask Aircraft, Lateral
31  Mask Aircraft; Ver;ical .
. 32 Monitor Terrain, Aerial Approaches

Hf3




FUNCTION :

" NO. FUNCTIOg‘
33 Monitor Threat Warning Diéplayé
34 Perform Evasive Maneuvers
35 Prepare Report; Digital Message Device
36 Prepare Weapon, Fire and Forget/Cannon
‘374 ﬁrepare Weapon, Laser Cueing
38 Receive Handoff, l.aser Cueing
39 Receive Message, Designation Coordination, Digital
40| Receive Message,'Standard, Digital
41 . Receive Message (Standard); Radio, Voice
42 A Record Target Data
43 Respond to Threat.Warning Signal
44 Stabilize Aircraft
45 Survéy Target Area, Automatic Sea?ch
46 ‘ Survey Target A;éa, Manual Control, Visual Search
47 Survey Waypoint '
. 48 Track Target ‘ '
" 49 ~ Transmit Message (Brief), Voice, Brief
50 Transmit Messaée (Standard), Voice
51 - " Transmit Report, Digitai
52 ' ‘Unmask Aircraft, Lateral
53 Unmask Aircraft, Vertical
54 . Unmask Sensor I ' .
55 Update Doppler, Overfly Stored Waypoint
56 Update Doppler, Remote Landmark
57 Estimate Adjustﬁents, Automatic _
58 ' Engagement, Air-to-Air, Establish Attack Run
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